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FOREWORD

Volume II of the spacecraft operational trajectory for Apollo

Mission C'_ Alternate l, presents a computer printout listing of sig-

nificant trajectory parameters at selected times during each phase of

a typical mission for the December 21, 1968 launch date (also described

in Volume I). It also contains a tracking acquisition and loss table.

Note that the initial conditions for the earth orbit insertion (EOI)

and translunar insertion (TLI) burns are only typical and that official

data will be contained in the launch vehicle operational trajectory to

be published by the Marshall Space Flight Center. The E0I and TLI burn

parameters given were computed using burn polynomials.

Also note that the selenocentric osculating element block printed

in the earth orbit phase is of no value and in updated documents will

be printed only in the lunar phases.

In the lunar orbit phase, the selenographic altitude is relative

to the mean lunar sphere radius of approximately 938.4 n. mi. The

circular lunar orbit altitude was designed to be 60 n. mi. relative to

the target site. For the December 21 launch, the target site is II-P-2,
which is 0.82 n. mi. below the mean radius.

All C_M burns were computed using preferred REFSMMAT's which have

zero SPS gimbal trim angles for each individual burn. This use of pre-

ferred alignments is incompatible with a recent decision to use one

fixed REFS@(AT for all three nominal CS4 thrusting maneuvers. The fixed

REFS4MAT will be such that the gimbal angles would read approximately

0, O, 0 for a horizontal, in-plane, posigrade, heads-up burn at the

nominal lunar orbit circularization maneuver point; this would provide

gimbal angles of approximately 0 °, 180 °, 0 ° (roll, pitch, yaw) for the

actual lunar orbit circularization maneuver which is performed retro-

grade, heads-down.

Transearth injection (TEl) was targeted for a reentry path angle

of -6.26 ° which is incompatible with a recent decision for a steeper

target, i.e., -6.48 ° .

Both of the above discrepancies will be corrected in the first

revision of the operational trajectory.

iii



The reentry phase of the mission was computedand documentedby
the Reentry Studies Section of the Landing Analysis Branch.

The other volumes of the Mission C', Alternate I spacecraft opera-
tional trajectory are as follows:

i. VolumeI - Profile for a Mission LaunchedDecember21, 1968:
Detailed mission description of the first launch opportunity, first
injection opportunity on the second day of the December1968 launch
window. (MSCInternal Note 68-FM-252.)

2. VolumeIII- Mission Summariesfor the December1968 Launch
Window: Mission summariesfor (a) selected launch azimuths (72° , 81°,
90° , 99°, and 108°) for each daily window, and (b) selected parameters
as a function of a range of launch azimuths (72° through 108°). (MSC
Internal Note 68-FM-254.)

3. VolumeIV - Mission Summariesfor the January 1969 Launch
Window: Mission summariesfor (a) selected launch azimuths (72° , 81°,

90° , 99° , and 108°) for each daily window, and (b) selected parameters
as a function of a range of launch azimuths (72° through 108°). (MSC
Internal Note 68-FM-255.)

As significant changes in the mission plan occur, the spacecraft
operational trajectory will be updated.

P
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Y
SYMBOLDEFINITIONSANDCOORDINATESYSTEMDESCRIPTIONS

EARTH-CENTEREDINERTIALCOORDINATESYSTEM

The primary reference coordinate system in which all trajectory
computations are madeis a mean-of-epoch system. In this system the
epoch is the beginning of a Besselian year nearest to the mission base
time. The beginning of the Besselian (fictitious) solar year is when
the right ascension of the fictitious meansun, affected by aberration
and measured from %hemeanequinox, is 18h40TM. This instant always

occurs near the beginning of the calendar year and is denoted by the

notation .0 after the year; i.e., the beginning of the Besselian solar

year 1960 is January id. 345 E.T. = 1960.0. The crossover time for

changing the reference epoch is 180 calendar days into the year (4320 hours

from 0.0 h January i). This change of epoch time corresponds to 24 h

(midnight) June 29 in a common year and 24 h June 28 in a leap year.

After the reference epoch has been defined, the inertial geocentric

coordinate system is described by the X-axis coincident with the inter-

section of the mean equatorial plane and the mean ecliptic plane of

epoch. The intersection of these planes is known as the mean-of-epoch

line of equinoxes. The X-Y plane is the mean equatorial plane of epoch

and the Z-axis is coincident with the earth's mean axis of rotation.

PRINT FORMAT

The print block headings denote the coordinate system reference or

other type of vehicle information which is printed immediately below it.

The following symbol definitions are referenced to the line number

they are printed on under the particular print block heading in the

example format. When it is desired to obtain the definition of a par-

ticular print symbol, attention should be focused on the print block

heading for two reasons; first, the line numbers are not printed in the

trajectory listing; second, print blocks which have no pertinence to cur-

rent vehicle activities are deleted, i.e., the THRUST block is not printed

if the vehicle is not thrusting. The lines of the heading print, which

appear at the top of the trajectory print, are designated by alphabetical

letters. The coordinate system definition relative to a given print

block is footnoted on the page that the print block headin_ occurs.
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v_ HICLE CSN |NErT|AL I,IEASLR_E-I_-T--UN! 1

XINHK YIMUX

XI_y YIMUY

W I_Hl YIMUI

Vi_l,l t rS'4 AI4]l(h}F MANEb¥_R ANGLES

M _'h_ ' BEt4

vIHICtl CS_ IMU MANPUVER iNGLES

A[ PHA _EI4

IIMUX

ZIMUY

ZINUZ

_GAq_A

GAqMA

PRINT FORMAT

,#

B *(.._,,k_ C_M I r4lH}n REF. IPMA%E

b MEAN-UF- EPOCH (_/'F.._R)

e r

d pHASE ELAPSEU lIME --.--

RFSI_RT CQI}_DINAIES ( ER AND ER/HR )

e ieX y_.

f R[:EYL

g GD(_) T HfwtJ3 T "__ ,,,* * ,{,* _, =,1,

h * ENGINE Ib4[TII:N *

i TH_-_ A F_ET_

2 _ JELV

VRX VC_Y
TC_, FC

SE L _NIJC F_'T _-_C

5 xt YL

_L _DECL

S FL _rx'lC_ AC_H [ _

T xs YS
8 ALT ; ILATS

9 LTS LNS

io L ]"_ LAN

GtlJC Fe_TH Ig

11 X r Y

12 _ 'DEC

GEOCkAPFIC

i_ XG YG

IL_ aL T : LAT

[ARTp-M[ Q_ PLANE

1 X_' P y_4p

16 R_P DEeP

17 X_E YqE
18 CI^ LIA

PLANFT_RY C,aIJK_) INA TE$

20 k ;_

21 X%UN

GEI)CENTQ IC USC_ILATING

S_A

YM .

DEM

ELE_ENIS

22 ECC

25 V M R_P

2h T a EA

SEI. Ehi]LENTALC O_CJLATIN'G" i'LEP'ENIS

25 S_AS ,EGGS
L_ V_S RN_4P S

27 IAS EAS

SEL£_,qC#NTRIC IUN[T VECTORS

28 w_( , WY

29 OX ; OY

BOgY ATTITUJE AND FORCES

_0 RPAT PRAT

_i Xlr ETX

_2 (]Y ETY

_ X[Z ETZ

_q &l I I ,_Ti I

r A_TF f t_1_y ",'*! AN[_ I,]UCPL'_CWN

' f , , ENTUT

HRS. FRCN LAUNCH

SECS.

FdEL

MASS

VRZ

G'4LP

LL

!_AL

7S

LTc

. L_,P

Z

rC

Z.r,

LdN

Z_P

A'4P

ZME

O_A

L"'

_At4

L SJ rl

APHP

_A

INCS

APMP_

WZ

_Z

YRAT

LTX

ZTY

Zig

AIF

I AIIP

HKS.,

TM

H_FL

VOX

_MLY

UAL

VL

DXS

V_S

LNE

b_

UA

DXG

VE

dX_P

VMP

DAME

LLA

LO_

KAS

HAM

LNMP

_LR

RAN_

INMP_

SLK_

PX

$XU

IbA

ALb

LONTO

MINS,t

MINS..

SECS. G.M.T.

SECS. G.E.T.

VELG

SPl

VDY

PLCHNG

I%YL

PTHL

OYS

PTR

DSMP

VT

OY

PTH

DYG

PTF

CywP

PTMP

DYNE

OgP

DYM

V_

LdS

APF

APO

PER

APFS

APFjS

pERS

PY

SYO

MGA

ALLV

BTLV

GMLV

ALM

A].TD

RAGR

IACC

VEX

VDZ

TDELV

;)ZL

AZL

tsZS

AIR
RSMP

S¢_L SV

[1Z

aZ

I)IC,

Al,t

O/MP

ALMP

DZME

IRP

r)ZW

A&Gi4

,)E 5

KP

TFP

_TA

RP_.

TFPS

mTAS

PZ

_2U

OGA

ALL]

BTL|

b_Ll

BTM
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Phase Initiation Print

Symbol Definition

VEHICLE CSM INERTIAL MEASUREMENT UNIT a

XIMUX

XIMUY

XIMUZ

Inertial components of a unit

vector along the IMU X-axis,

n.d.

YIMUX

"YIMUY

YIMUZ

Inertial components of a unit

vector along the IMU Y-axis,
n.d.

ZIMUX

ZIMUY

ZIMUZ

Inertial components of a unit

vector along the IMU Z-axis _,
n.d.

_THICLE CSM IMU _A_TEUVER AITGLES

ALPHA, BETA, GAMMA Maneuver or torque angles of

the IMU from its previous

alignment performed in a

Y, Z, X order of rotation, deg

aThe inertial measurement unit (IMU) or stable member is aligned at

the beginning of each thrusting phase. The IMU alignment matrix or

REFSMMAT (reference stable member matrix) appears prior to the trajectory

print which begins a thrusting phase. The coordinate system in which

the IMU is aligned is always the earth centered inertial defined above

or its parallel selenocentric coordinate system.



Line

a

b

g

h

Heading Print

S_mbol

CSM/MOON REF./P_SE

Definition

Vehicle identification/reference

body (earth or moon)/phase

identification number

MEAN-OF-EPOCH (YEAR)

(DATE)

HRS MINS SECS G.M.T.

T _S FROM _CH

Year to which epoch is referenced

Calender date of trajectory print

Greenwich mean time of day

Time in total hours from launch

HRS MINS SECS G.E.T. Time from launch in hours, min-

utes, and seconds (ground

elapsed time)

RAGR Right ascension of the Greenwich

meridian, deg

PHASE ELAPSED TIME SECS

RESTART COORDINATES (ER AND

ER/HR)

The elapsed time in seconds from

the beginning of a trajectory

phase

RXYZ Inertial position coordinates

with respect to the reference

body (earth or moon) in double

precision, e.r.

RDXYZ

GD(N) THRUST***

ENGINE IGNITION (or CUTOFF)

Inertial velocity coordinates

with respect to the reference

body in double precision, e.r./hr

Guidance identification (N) used

during a thrusting phase GD4

indicates external AV guidance

Thrust subtitle indicating the
initiation or termination of

a thrust P

x



V

Line

1

3

S[mbo 1

THETA

BETA

FUEL

TM

VELG

TACC

BARC

DELV ./

MASS

MSFL

SPI

VEX

VEX, VRY, VRZ

VDX, VDY, VDZ

TGO

FC

Main Body Print

Definition

Angle between the thrust accelera-

tion vector and the local hori-

zontal plane, deg

Azimuth of the thrust accelera-

tion vector with respect to

the projection of the velocity

vector into the local horizon-

tal plane, deg

Propellant consumed, lb

Thrust magnitude, lbf

Velocity to be gained to achieve

the magnitude of the required

velocity, fps

Thrust acceleration, ft/sec 2

Range angle or burn arc, deg

Velocity gained during thrust

period, fps

Instantaneous mass of the ve-

hicle, lb

Mass flow rate of propellant,

lbm/sec

Specific impulse, sec

Exhaust velocity, fps

Inertial components of the

velocity required, fps

Inertial components of the

velocity to be gained (VELG),

fps

Time to go to thrust cutoff, sec

Commanded thrust, ibf

xi



Line

4

Symbol

GMLP

GMLY

PLCHNG

TDELV

SELENOCENTRIC a

XL, YL, ZL

DXL, DYL, DZL

6 RL, DECL, RAL

VL, PTHL, AZL

SELENOGRAPHIC b

XS, YS, ZS

Definition

Engine gimbal angle about Y-axis,

deg

Engine gimbal angle about Z-axis,

deg

Total orbital plane change since

thrust initiation, deg

Total velocity increment applied

since the beginning of the

case, fps

Coordinates of vehicle position,
n. mi.

Coordinates of vehicle velocity,

fps

Radius, declination, right as-

cension, n. mi., deg

Velocity, flight-path angle,

azimuth, fps, deg

Components of vehicle position,

n. mi.

aThe axes of the selenocentric coordinate system are directed

parallel to those of the inertial geocentric system.

bThe selenographic equatorial plane is perpendicular to the lunar

axis of rotation. The X-axis of the system lies in the equatorial plane

and is directed through the moon's prime meridian. The Z-axis is directed

perpendicular to the equatorial plane along the lunar axis of rotation.

The Y-axis completes the standard right-handed coordinate system. Alti-

tude is the distance above the mean spherical moon. Longitude is positive

eastward from the X-axis of the rotational selenographic reference frame.

Latitude is the angle between the position vector and the lunar equator.

The system is fixed in the moon and rotates with it.

P

xii



V

Line

i0

S_zmbol

DXS, DYS, DZS

ALTS

LATS

LONS

VRS

PTR

AZR

LTS

LNS

LTE

LNE

DSMP

RSMP

LIN

LAN

LAP

DR

xiii

Definition

Components of vehicle velocity,

fps

Altitude, n. mi.

Latitude, deg

Longitude, deg

Velocity vector magnitude, fps

Flight-path angle, deg

Azimuth, deg

Selenographic latitude of the

sun, deg

Selenographic longitude of the

sun, deg

Selenographic latitude of the

earth, deg

Selenographic longitude of the

earth, deg

Declination of the sun with

respect to the earth-moon

plane, deg

Right ascension of sun with

respect to the earth-moon

coordinate system, deg

Selenographic inclination of

the flight plane of the ve-

hicle, deg

Selenographic longitude of the

ascending node, deg

Selenographic argument of peri-

apsis, deg

Radial component of velocity,

fps



Line

ii

12

Symbol

VT

SOLSV

GEOCENTRIC a

X, Y, Z

DX, DY, DZ

R

DEC

RA

V

PTH

AZ

Definition

Tangential component of velocity,

fps

Sunlight incidence angle on

selenograohic subvehicle point,

deg

Inertial components of vehicle

position, n. mi.

Inertial components of vehicle

velocity, fps

Radius magnitude, n. mi.

Declination, angle between

radius vector and the equatorial

plane, positive northward, deg

Right ascension, angle between
the vehicle meridian and ver-

nal equinox (X-axis), deg

Velocity magnitude, n. mi.

Flight-path annie measured posi-

tive up from the local hori-

zontal plane, deg

Azimuth, the angle between the

projections of the vehicle

meridian and the velocity vec-

tor in the local horizontal

plane, measured from the north

toward east, deg

aThe geocentric coordinate system is the basic earth centered

inertial program coordinate system defined above.

xiv •



V

Line S_mbol

GEOGRAPHIC a

14 ALT

LAT

LON

VE

PTE

AZE

EARTH-MOON PLANE b

15 XMP, YMP, ZMP

DXMP, DYMP, DZMP

Definition

Geodetic altitude, n. mi.

Geodetic latitude, deg

Geographic longitude, deg

Rotational velocity, fps

Rotational flight-path angle, deg

Rotational azimuth, deg

Position of vehicle with respect

to current reference body, n. mi.

Velocity of vehicle with respect

to current reference body, fps

aThe geographic or earth fixed coordinate system is defined such

that the Z-axis is directed along the earth's rotational axis, positive

north, the X-axis passes through the Greenwich meridian and lies in the

equatorial plane, and the Y-axis completes the standard right-handed

system. The velocity components are referenced to a rotating earth,

and the geodetic latitude and altitude are computed separately as a

function of declination. The equatorial plane is the same as described

for the geocentric inertial coordinate system.

bThe earth-moon plane coordinate system is defined by the instantan-

eous radius and velocity vectors of the moon at the particular time in

question. The X-axis lies along the earth-moon line, positive toward

the earth from the moon. The Z-axis is normal to the earth-moon plane,

parallel to the moon's angular momentum vector, positive in a northerly

direction. The Y-axis completes the standard right-handed system. The

right ascension is the angle measured in the earth-moon plane from the

earth-moon line (X-axis) to the projection of the radius vector in the

earth-moon plane. The declination is the angle between the radius

vector and the earth-moon plane. This coordinate system is redefined at

the beginning of each computational cycle and is centered in the current

reference body.
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Line

16

S_ymbol

RMP, DEMP, RAMP

Definition

Radius, declination, and right

ascension with respect to current

reference body, n. mi. and deg

VMP, PTMP, AZMP Velocity, flight-path angle, and

azimuth, fps and deg

17 XME, YME, ZME Position coordinates of vehicle

with respect to the earth,
n. mi.

ai8

DXME, DYME, DZME

DIA

Velocity coordinates of vehicle

with respect to the earth, fps

Declination of incoming asymptote,

deg

LIA Right ascension of incoming

asymotote , deg

DOA Declination of outgoing asymp-

tote, deg

LOA Right ascension of outgoing

asymptote, deg

DRP Declination of the periapsis

vector, deg

LRP

PLANETARY C00RDINATES b

Right ascension of the periapsis

vector, deg

19 XM, YM, ZM Inertial geocentric position

coordinates of the moon, n. mi.

DXM, DYM, DZM Inertial geocentric velocity

of the moon, fps

aline 18 is printed only when trajectory is hyperbolic.

bThe planetary coordinates are always referenced to the earth.

xv_
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Line

2O

21

22

23

Symbol

RM, DEM, RAM

LOM, VM, ARGM

XSUN, YSUN, ZSUN

RAS, LOS, DES

GEOCENTRIC OSCULATING

ELEMENTS

SMA

ECC

INC

RAN

APF

RP

VH

RNMP

APMP

INMP

xvii

Definition

Radius, declination, and right

ascension of the moon

Longitude, velocity, and argu-
ment of the moon

Position of the sun in inertial

geocentric Cartesian coordin-

ates, n. mi.

Right ascension, longitude, and

declination of the sun

Semimajor axis, n. mi.

Eccentricity, n.d.

Inclination of vehicle flight

plane to the earth equatorial

plane, deg

Right ascension of the ascending

node, deg

Argument of perigee, deg

Radius at perigee, n. mi.

Hyperbolic excess velocity for

hyperbola or present escape

velocity deficit for ellipse,

fps

Right ascension of ascending

node in earth-moon plane co-

ordinates, deg

Argument of periapsis vector in

earth-moon plane coordinates,

deg

Inclination of vehicle flight

plane to the earth-moon plane,

deg



Line

24

25

S_zmbol

APO

TFP

TA

EA

MA

SLR

PER

MTA

SELENOCENTRIC OSCULATING

ELEMENTS

SMAS

ECCS

INCS

RANS

APFS

RPS

VHS

RNMPS

APMPS

INMPS

AP0S

TFPS

Definition

Apogee radius, n. mi.

Time (G.E.T.) at which periapsis

passage occurs, hr

True anomaly, deg

Eccentric anomaly, deg

Mean anomaly, deg

Semilatus rectum, n. mi.

Period, hr

Maximum true anomaly (360 ° in

ellipse, calculated value in

hyperbola), deg

All symbols and their units are

the same as the geocentric

osculating elements except

that the reference is seleno-

centric

xviii



Line

27

28

29

3O

Symbol

TAS

EAS

MAS

SLRS

PERS

MTAS

GEOCENTRIC (or SELENOCENTRIC)

UNIT VECTORS

WX, WY, WZ

PX, PY, PZ

Qx, QY, QZ

SXO, SYO, SZO

RRAT, PRAT, YRAT

IGA, MGA, OGA

a31 XIX

32 XIY

33 XIZ

Definition

All symbols and their units are

the same as the geocentric

osculating elements except

that the reference is seleno-

centric

Inertial components of unit an-

gular momentum vector, n.d.

Inertial components of unit

periapsis vector, n.d.

Inertial components of the unit

vector in orbit plane normal

to the periapsis vector direc-

tion, n.d.

Components of the unit vector

of the outgoing asymptote,

n.d. (set to zero if trajec-

tory is not hyperbolic)

Vehicle attitude roll, pitch,

and yaw rates, deg/sec

Vehicle IMU inner, middle, and

outer gimbal angles, deg

Inertial coordinates of a unit

vector along the vehicle

X-axis, n.d.

aLines 31, 32, and 33 should be read in column format instead of

across.

xix



Line

a31
32
33

ETX
ETY
ETZ

31 ZTX
32 ZTY
33 ZTZ

31 ALO
32 BTO
33 GMO

31 ALLV
32 BTLV
33 GMLV

31 ALLI
32 BTLI
33 GMLI

S_Irmbol Definition

Inertial coordinates of a unit

vector along the vehicle

Y-axis, n.d.

Inertial coordinates of a unit

vector along the vehicle

Z-axis, n.d.

Euler angles of vehicle orien-

tation with respect to its

attitude at phase initiation,

taken in the order of pitch,

yaw, and roll (Y, Z, X rota-

tion), deg

Pitch, yaw, and roll (Eu_r

angles) of the vehicle with

rgspect to the local horizon-

tal coordinate system b, deg

Pitch, yaw, and roll of the ve-

hicle with respect to the

launch inertial coordinate

system, deg

aLines 31, 32, and 33 should be read in column format instead of

across.

hThe local horizontal (or local vertical) coordinate system is

formed by the X-axis directed along the projection of the velocity vec-

tor in the local horizontal plane, the Z-axis is directed down along the

negative radius vector and the Y-axis completes the right-handed system.

2k_



Line Symbol

a3h ALS, BTS

ALE, BTE

ALM, BTM

35 ALEI, BTEI

Definition

Vehicle look angles a and B

to the sun, deg

Vehicle look angles a and B

to the earth, deg

Vehicle look angles a and

to the moon, deg

Look angles a and B to the

earth in the IMU coordinate

system, deg

avehicle look angles or aspect angles of a line of sight or vehicle

referenced vector are defined as illustrated:

the angle between the vehicle X-axis and the vector, deg

the angle between the -Z-axis and the projection of the

vector in the Y-Z plane, measured positive toward +Y,

deg

(ANY VEC

Z

X

xxi



Line

36

Symbol

EARTH ENTRY RANGE AND

TOUCHDOWN

ENTRG

ENTDT

LATTD

LONTD

AZTD

Definition

Range of atmospheric reentry
arc from 400 000-ft altitude

to touchdown, n. mi.

Duration of atmospheric reentry,
i.e., time from 400 000-ft

altitude to touchdown, hr

Geodetic latitude of touchdown,

deg

Geographic longitude of touch-

down, deg

Inertial azimuth at touchdown,

deg

xxii



EARTH PARKING ORBIT

TRANSLUNAR COAST

LUNAR ORBIT INSERTION

CIRCULARIZATION

!LUNAR ORBIT COAST
TO PASS OVER LUNAR
TARGET SITE

LUNAR ORBIT COAST FROM
PASS OVER TARGET SITE

TO TEl INITIATION

NSEARTH COAST
TO ENTRY INTERFACE

ENTRY



EARTH PARKING ORBIT



T

1

TABLE I.- EARTH PARKING ORBIT

(a) Insertion to "TLI - 3.5 minutes"

EARTH PARKING ORBIT INSERTION RELATED TO A LIFT-OFF TIME OF"

MEAN-OF-EPOCH 1969 21 DEC. 1968 1_ HRS. 50MIN. 59.695 S,_C G.M.T.
/ EARTH REF. /PHASE 2- I

MEAN-OF-EPOCH 1969 21 DEC. 196._m 13 HRS.t 2 MINS., 19.437 SECS. G.M,T.

,1888170b873575G+000 HRS. FROM LAUNCH 0 DAYS, 0 HRS.w 11 MINS,e 19.741 SECS. G.E.T,

PHASE ELAPSED TIME ,OOO00000

RESTART COORDINATES ( ER AND ER/HR |

RXyZ -,54140814393758773+000

RDXYZ .34912326931953430+001

GEOCENTRIC

X -1.H6_5737+03 Y -2.3361085+0_

F 3,5439334+03 DEC 3.249RIM4+01

GEOGRAPHIC

XG 1.7425817+fl3 YG -2.4284659+0_

1.0334398+02 LAT 3,2667610+01

EARTtI-MOON PLANE

X_P -2.4432697+02 YMP 2.1956530+03

_MP 3.5439335+03 DEMP 5.1436865+nl

X'_ -2.4432697+02 yME 2,1956530+0_

PLAIJETAPY COORDINATES

X: 8.2201098+04 YM -1.54975R0+0_

R_ 1,9478261+05 DEM -2,5759254+01

XSUI: -3,_20_261+05 YSUN -7.2900111+07

GEOCL:;TRIC OSCULATING ELEMENTS

S_A 3.5439333+03 ECC 5,2850784-0A

VH -1,U590500+04 RNMP 4,4209109+01

TA -1.7A94246+02 EA -1.7826099+02

SELEDJOCENTRIC OSCULATING ELEMENTS

S_AS -5,0065316+01ECCS 2.0161R54÷03

VHS 2.3857073+04 RNMPS -1.7850313+02

T_S -5._782196÷01 EAS -7.3017240+01

GEOCENTRIC UNIT vECTORs

_x 3.0528925-01 WY 4,4326244-01

QX -7,7738377-01 QY 6.27172_3-01

SECS.

-.67R32567542791366+NO0

-.26719176769256591+001

,552872_40543365_7÷000

.1406318433SR27A?7+O00

Z 1.9040553÷03 DX 2._293505+04 DY -1.553t069÷04 D7

_A -I.2859S24+02 V 2._567727+04 pTH -2.N041353-07 AZ

ZG 1.9040551+03 DXG 1.937R530÷04 oYG 1,4546280÷04 DZG

tON 3,0566tPg+02 VE 2,4244379+04 pTE 6.776_766-03 AZE

ZMP 2.77107_6+03 DXMP -2,n565955÷04 DYMP -1.2736493+04 nZMP

RAMp 9.6349613+01 VMP 2.5567727÷04 PTMP -7.5449798-07 AZMP

?ME _o7710786÷03 DXME -2.0565955+n4 DYME o1,2736493+04 DZME

ZM -A.46507_0+04 DWM 3,3028152+n3 DYM 1.2240727+03 DZM

RAM -6,2057962+01 LOM 1,_199175+01 VM 3,5785370÷03 ARGV

ZSUN -3,1612431+07 RAS -9.026F858+01 LOS 3.4398827+02 DES

INC 3,25626g4+01 RAN 1.454_355+02 APF -9.5144546+01 R_

APMp 2.4644867+02 INMP 5.7812345+01 APO 3.$439334+03 TFP

MA -1.7826099+02 SLR 3.5439331+03 pER 1.4699304÷00 _TA

INCS 1.1947509+02 RANS 1.3514777+02 APPS B.g51185R+01 RPS

APMpS 5.9960648+011NMPS 1.3617252+02 APOS -1.0099103+05 TFP%
MAS -1.9035544+05 SL_S 2.0351565+08 PERS 2.2254773-_2 _TAS

WZ 8.42R02_9-01 PX 5,4997S39-_1 PY 6.4044760-01 P?

QZ -4.6261659-02 SXO O,O000000 STO 0,0000000 SZO

RAGR ._8574286418_993÷N03

R*17451';1+0_

8.78274q3+01

8.1745213+02

R,770RAGO+RI

R.2784010+03

5.R707R33+_l

8.278401n+03

6.31652_+_

-6.5907773+01

-_.3443264+N1

3.54393_1+D3
9,166R166-01

3.59999gg+0_

1.00890q0+05

1.1956365÷01
9,0028416+01

-5.3605403-01

0.00000_0

*$$*** CSM / EARTH REF. /PHASE ?- 2

_EAN-OF-EPOCH 1969 21 DEC. 1968, 13 HRS., 17 MINS., 19,437 SEcs, G.M.T.

T .43881706A735758÷000 HRS. FROM LAUNCH 0 DAYS, 0 HRS., _6 MINS., 19.741SECS. G.E.T. RAGR

PHASE ELAPSED TIME ,900000_0÷03 SECS.

RESTART COORDINATES ( ER AND ER/HR )

.XYZ ,455239037p0129501+000 -,87453270835654533+Q00 *_442333325825nA_1+000

R_XyZ .37083030_2A78605+001 .12559_q5253_99fi44+001 -._009083062992739_+001

GEOCENTRIC

X 1,5678129+03 Y -3.0118325+03 Z 1.0133200+03 PX 2,1555P71+04 DY 7,3004639+03 D7

_ 3,5434432+03 DEC 1,6616865+01 RA -6,2500714÷01 V 2,5579426+04 pTH -1.700491R-02 A7

GEOgrAPhIC

X3 3.3624507*03 YG q.7233166÷0_ ZG 1.0133200+03 OXG 5.2409R75+0_ DY6 2.1265995+04 OZ _

ALT 1.0_45802+02 LAT I,671959_+01 LON 7.9q61570+00 VE 2,4267215+04 pTE -6,9504765-02 AZE

EARTH-VOOr_ PLANE

X,_P -2.b18R005+03 YMP -4.825RlOB+02 ZMP 2.3376197+03 DXMP -_,_1773RA+03 DYMP -1,9984157+04 _ZMP

RMP 3.5434432+03 DEMP 4.1277213+01 RAMp -1,6955930+02 VMP 2.5579426+04 PTMP -1,7004918-02 AZMP

XME -2.o189005+03 YME -4,825810R+OP ZME 2.3376197+03 DXME -8.4177388÷03 DyME -1.9984157÷04 DZME

PLANETAR_ COORDINATES

Xv R.2690_24+04 YM -1,5479396÷05 ZM -R,qSS6R66÷O4 DXM 3,?9R9_11÷03 DYM 1.231276B+03 _Z _

RM 1.9450419+05 DEM -2,5725546+01 RAM -6.1889177+01 L_M R,6077424÷00 VM 3,5781155+03 _RGM

XSIlN -3.2736392+05 YSUN -7,2900118+07 ZSUN -3.1612433+07 RAS -9.0257289+01 LOS 3.4023957+02 OE_

GEOCENTRIC OSCULATING ELEMENTS

S_A 3.5461979+03 ECC 8.3155546-0_

Vl_ -1.0581303+04 RNMP 4.3971677+01

TA -2.U929135+01 EA -2.0910915+01

SELEhOCENTI_IC OSCULATING ELEMFNTS

SMA5 -5.46_4701+01ECC5 3.2720471+03

VHS 2.2835557+04 RNMPS -g.g399825-01

TAS -2.1569094+01 EAS -2.2_9N447+01

GEOCENTRIC UNIT VECTORS

WX 3._643568-01 _Y 4.429R290-01

QX b.2916968-01 QY 5.6994499-01

INC 3.2591331+01 RAN 1.4532625+02 APF 1.68R6105+02 RP

APMp 1,4971877÷02 INMP 5.7RIRR40+RI APO 3,5491467+03 TFn

MA -2.0893910+0_ SLR 3°5461953+_3 pER 1.Y713396+00 _TA

INCS 1.43058R7+02 RANS -1._377_29+07 APFS 1.537704_÷02 Rps

APMP5 2.00469R5+02 INMPS 1,406S518+_2 ApoS -1.788546R+_5 TFp_

MAS -7.4063011+0_ SLRS 5.R504207+OR PERS 2.5376973-02 MTA5

WZ R.42533_8-01 PX 7,1431272-_1 PY -6.9204bR5-01 P7

_Z -5.2_49617-01 SYO 0.0000000 SYO _,0000000 _ZO

.28950313_9275RS+G_3

-1.16782_7+0R

1,184476_+07

-1,167R246+0_

1,20139#6+0?

-1.35676n_÷0_

1,348717]+0?

-1.35676_Q+04

6.3559RTn÷N?

-6.5751721+PI

-2.344329_+01

3,54324g_+03

5.242116P-01
3.5999_aq+_P

1.7874S_q+fl_

5,6596367+Nn

9.00175_+NI

1.04059_3-_I

O,O00RO_{I

_t
****** CSM / EARIH REF. /PHASE 2- 3

_EAN-OF-EPOCH 19_9 21 DEC. 196P, 13 HRS.,

T ._0_170b_73_758+000 HRS. FROM I_AUNCH 0 DAYS, 0 HRS._

PHASE ELAP%ED TIME .IROOOODO+04 SECS.

RESTART LOONDINATE_ ( ER AND ER/HR )

RXYZ .97870840462743233+0_0 -.1626578813_428843+_00

RbXyZ ,71219976_110429RR-001 ,3RRSRgRTW460_6_04+_01

GEOCENTRIC

X 3.3706067+03 y -5.6018293+0? Z -g,_1959R5÷02 _X
*x 3,5416581+fl3 DEC -1,52565R7+01 UA -g,43610A0+00 V

G__OGHA_IC

XG YG 2.8753234+03 ZG -9.319594_+02

32 MINS°, 19.437 SECS, G.M.T,

ul MINS,, 19.741SECS. G.E.T.

I,_45RR90+03

-.270609_12q57921_3+000

-.2068836A263793966+001

4.139R070+0_ DY 2.25R7582+04 DZ

2,5592651+04 pTH -3.1921262-02 A7

_XG -1,931369N÷04 DYG 8,_R36125+03 DZG

RAGR .293263397677177+_03

1,191566_+0_

-1.202553A+f14



ALT 9.8527623+01 LAT -1.5351816+01

EARTH-MOON PLANE

XMP -2.2876202*03 Y_P -2.6522197+0_

R_P 3.5_16581+03 DEMP -8.528_65_+0n

XME -2,2876202+03 YME -2,6522197+03

PLANETARY COORDINATES

x 8,3178376+0_ YM -1.5_61109+0_

R'.4 1.9_82587+05 DEM -2,5691651+01

X_:l_ -3,126_59;+05 ySUN -7.2900122+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 3.5962992+D3 ECC 1._210706-0_

V'_ -1._577189+09 RNMp _.3806357+_!

TA -2.3114592+01 EA -2.3051993+nl

SEL[NOCENTRIC OSCULATING ELEMENTS

S_S -_.5651206_01ECCS 3.625565_+_3
V*'!) 2._983858+0_ RNMPS -7.68_9616-01

TA_ 3.0765_77+01 EAS 3,2350869+01

OEOCFNTRIC UNIT VECTORS

WX 5,0656538-01 WY _._293208-01
_x -5.5523638-01 OY 8.7_7_201-01

LON 5.7300_95+01 VE 2.;201760+0; PT£ 1.5255726-02 AZE

Z_P -S.25230;6+02 DX_P 1.2535037+0_ _Y_P -6.5700272_03 07MP

RAMP -1.3077877+0_ VMp 2.5592652+0; PTMP -3,1920411-02 A_MP

7ME -_.2523056÷02 DXME 1,255503T+0_ nyME -6.57Q0272+03 DZMF

1.2059737+0_

-2.1323_95+0_

1.97_1_2+02

-2.1323_95_0;

ZM -R._62_28+09 DXM 3.2950053+03 D Yu 1.258_700÷03 nz u 6,395_1_+02

RAM -6.1720927+01 LOM 5.0161762÷00 VM 3.5776921+03 APGM -6.55957_6+01

ZSt}N -3,1612_35+07 RAS °9.02_5722÷01 LOS 3.36_9088+02 DES -2.5_33_01

IHC 3.2593507+01 RAN 1,9531183+02 APF -1.276_;12+02 gP

_P_ -1._6793_9_02 INMP 5.7818_6_+01 APO 3.55I_337+03 TFP

MA -_.3050072+01 SLR 3,S;62R70+03 PER I._713995+00 MTA

INCS 1.077_057+02 RANS -7.1973;67+01 APFS 1.221_036+02 RpS
APMPS -2,1060703÷02 INMPS 9,7596717÷01 ApoS "1.6555709+05 TFPS

_AS 1.2359008÷05 SL_S 6,00072_6+0R PEgS 1.937?_20-02 MTAS

W7 8._2513_2-01 PX 8,R186;13-01 PY 2.0095932-01 P7
OZ -3.2899879-01 SXO O.nO0000O S¥0 0.0000000 SZn

3.5_125;7+03

7.83027B1-01

3.Soqqqog+_

1.6596579+0fi

-5.9635661+0_

9.00150_1+01

-W.26533_g-01

0.0000000

$***_ C_M / EARTH MEF. /PHASE 2-

_EAN-OF-EPOCH 1969 _1 _EC. 196F_ 13 HRS.. _7 _INS., 19.937 SEES. G.M.T.

T .OJPRI706_73_75R+000 HRS° FROM LA_NCH 0 DAY_, 0 HRS., 56 _INS., 19,7_1SEC_. G.E.T, gAG_

PHASE ELAPSED TIME *_70000_0+0_ _ECS.

RLST_RT CO3HOINATES ( ER AND ER/HR |

RXyZ ._369_55590206_+00_ .7183_3831572077_+000 -.55_2657073_73_2_2+0_0

RDXyZ -.3_02971691R167_2+001 .2_7_6_55361175327+001 .2801_1_6051553n15-_1

dEOCENTRIC

X 1.6683687+03 Y 2.;73920;+0_

3.5;03q0_+03 DEC -3.2560652+01

GEOG_Ap_IC

XG -I,_W57RW_03 YG 2.61026_7+0_
ALT 9._812936+01 LAT -3.27305D0+0_

EARTH-MOON PLANE

X_p W,1930716+02 YMP -2.0726239+03

R_P 3.5_0390_+_5 DEMP -5.332_07+0!
X'*! ;.1930716÷02 YME -2.0726239+0_

PLANETARY COORDINATES

X_ 8.36661W2+OW Y_ -1.59_2707+0_

R_ 1,9_8_76_+05 DEM -2.5657569+_1

XSU_ -2.979267;+05 YSUN -7.290019_÷07

GEOCENTRIC OSCULATING ELEMENTS

SHA 3.5_39278+03 FCC 9.9835_17-_

VH -1.0583_3W+0_ RNMP W.3595174+01

TA 1.1320565+00 EA 1,130070_+0_

SELENOCE_;TRIC OSCULATING ELEMENTS

S_AS -3.6971929+01ECCS 3,5367563+0_

VHS 2.7761926+0_ _NMPS -2,R06_559+0_

TAS ;.79900_3+01 EAS 5,;8259_2÷01

GEOCENTRIC UNIT VECTORS

_X 3.0717_60-01 WY _,_196730-01
'_X -6.1731661-01 OY 5.7617302-01

Z -1.905_103+03 DX -2.1159973+0_ DY I._396010+0; DZ

RA 5,b0050_01 V 2.5593_8_÷0_ pTH 1,12RR203-03 AZ

ZG -1.905_1CI÷03 _XG -2,1281097+0_ oYG -l.166R168+_k _Z_
LON 1.189813_+02 VE 2._27121_+n_ pT£ -1.637&037-0_ 4ZF

?Mp -2,839502R+03 DXMP 2.0566043÷0_ _yMP 1.3509610÷fl; DZMP

RAMP -7,_563003+01 V_P 2.5593282+_ PTMP 1.12RS_IR-03 A7_ _

ZME -2,839502R+03 DXME 2.05660_3+0_ DYME 1.358q610+0_ _Z_F

2M -_._36790_+0_ DXM 3.2910670+_3 DYM 1.2956521+03 OZ M

RAM -6.1551565+01 LOM 1.;2;_701+00 VM 3.5772671+03 ARGM

7_UN -3,1612_36÷07 gAS -9,023_15_+_1 LOS 3.327_218÷_2 DES

INC 3.2563217+_I R&N I._52_006+02 _pF -q,0_5_55_+01 R_

APMP -I.0966055+02 INMP 5.7770206+01 APO 3,S;7_659+03 TFO

MA 1.1297_J_+00 SLR 3.5_392_2+03 pER 1._699270+00 UT_

INCS _.05560_9+01 RAMS "2.9_31597+01 ApES 9,1513_92+01 RPS

_PMPS -2.2563923÷02 INMPS 2._76053_+01APO_ -1.307976R+05 TFPS

MAS 2.2_827_0+05 SLoS _.62_6_70+_g PEgS 1._1_2966-02 _TAS

WZ 8._27900_-01 _X _._7_805_-01 PY 6.8752_I_-01 P7
GZ -_.2605;_3-03 SXO 0,0000000 SYO 0.0000000 SZ _

.29702366_M16769+_03

1,6283_1_P÷07

8,956601P+01

_.95_317&+0!

-6.883052_+0_

1.16759_6_N2

-6,08305P_÷03

6._3_777P+n2

-6,5_397_q+01
-?.3_3326+01

3.5_03_97+0_

q,3_20_I_-01

3.59999n_+n_

1,3n72_7_+_5

-7,88126_7+_

q,00161n?+_I

O,000nnn_

**t*** CSM / EARTH REF, /PHASE 2- S

MEAN-OF-EPOCH 1969 21 _FC, 196 n, lq HRS,,

T .11088170687_575+001 HRS. FROM LAUNCH 0 DAY_. 1HR%,.

PHASE ELAPSED TI_E .36000000+_ SEES.

RESTART COORDINATE(} ( ER AND ER/HR )

RXyZ -.513;75g_789368560÷_00

RDXyZ -.5%6635R5712_05_75+_01

._52533317g0561997÷_00

-,15080107221158093+001

GEOCENTRIC

X -I.760_770+_3 Y 2.93606R0÷0_ Z -R.92_2235+02 _X

K 3.5_17608+03 DEC -I*_59_197÷01 RA 1,21060_1+02 V

GEO3_APHIC

X3 -3._27_9+03 YG -t.6533559+_I ZG -R.92_22P_+02 _XG

ALT 9,05636_9+nI LAT -1._6_6_7÷n_ t OH 1.R027_+0_ VE

EARTH-_OON PLANE

X_P 2.70167_0+03 YMP b._710353+0p ZMP -2.1960_R+03 DXMP

_'AP 3,5_17605+03 OEMP -3.8336527+01 RA_p 1.3_69G96+01 VMP
XME 2.70167_0+0_ YME 6,_710355+0_ ZME -2.1968_+03 DXME

PLANETARY COORDINATFS

X_ 8._153321+0_ YM --1.5_2_203+05 7M -8._2718n_+0_ DXM

Rv 1.9_86950+05 DEN -2.56_3302+01 RAM -6.1383_+01 LOM
XSUN -2._320803÷05 YSUN -7.2900123+07 ZSUN -3,1612_5+07 gAS

GEOCENTRIC OSCULATING ELEMEHTS

VH -I.n576959+0_ RNMP _.3361_57+01 AP_P

TA 2.325_017+01 EA 2.3220_5+01 MA

SFLE_OCEhTRIC OSCULATING ELEMENTS

SMAS -3.5181_12+01ECC_ 5._270909+0 _ INC%

Vt4% 2._5961_+09 RNMPS -1.7881_3+07 APMPS

-7.0_07795÷01 IN_P
2._1887nl÷01 SLR

3.1_6375+01RANS

-1.b133770+01 INMPS

2 MINS., 19.937 SEES. G.M.T.

il _INS., 19.791 SECt, G.E.T, RAn_

-,25912879592_0_n_÷_00

,209568301512673o9+001

-2.0730190+0; DY -8.765667_÷_3 D7

2.$592357+_ pTH 3.2203867-0_ AZ

-3.p86_505+03 PYG -2.N7770WO+_ _7_

2._2Rl?36+n_ pTE -1.5_0_519-02 eT_

7.2R20232÷_3 DYMP

_.559235R+0; PT_P

7.2820_32÷03 DyME

1.963PO_q+O; _ZM_

3,228_2;3-02 AZM =

1.96320;_+_ _7ME

3,9871086÷03 DY M 1.252_237+03 nZ'4

3,5783_63+n2 VM 3.5768_02÷03 _G _

-9.02_505+01 LOS 3.28993_8+02 _E_

5.770_33+01 APO 3.551_866+03 TFO

3.5_6_111+03 pER I._71_769+00 MTA

6.90g5;55+01 _PFS 5.9036899+01 RpS
3.2556736+01ApoS -1.9096819÷05 TPP%

1.21_15n7+_

6.05277_+M

1.21015_h+_

S.876_M_+01

1._71_7_6+0M

_,2R22333+_1

6._7_05_1÷0P
-6,52F37_+_1

-2,3_M33_3÷01

1.09_3_7÷_

3.599999o+02

1,9_97n2+0_

-1,833526_+0n



3

TAS 1._9_9867÷01 EAS 1.5119629÷01 MAS 8.2996277÷04 SLRS 1.0362122+fl9 pERS

GEOCENTRIC UNIT VECTORS

WX 3.082819_-01 WY _._17568_-01 WZ R.42504nq-Ol PX -1.3905_72-01 PY

$X -9,4107T0_-01 QY 1.2162965-0; GZ 3.37973_1-01 SXO 0,0000000 SYO

1.310q5_6-02 MTAS 9.0010556+01

8.9705236-01 PZ -_.19_76R4-01

0.0000000 SZO O,O0000nO

• **_** CSM / EARTH REF. /PHASE 2- 6

MEAN-OF-EPOCH 1969 21 DEC. 1968# 1@ HRS.e 17 NINS,_ 19.@37 SECS. G.M,T.

T .1_3881706873575÷001 HRS. FROM LAUNCH 0 DAYS_ 1HRS. e 26 MINS.w 19.741SEcs. G.E.T.

PHASE ELAPSED TIME

RESTART COORDINATES ( ER AND ER/HR )

RXYZ -.97747230306234978÷000

RDXYZ .21427988919808610+000

.wSOO0000÷04 SEES,

.100208633611203;8÷000

-,39246105571753990+001

,3o522770292a673_+ono

.1978770575A101202+001

5.7;23272÷01RANS

3,U27;242+011NMPS

-1.39070_W+05 SLRS

RAGR ,3045_4197905953+_03

1,_507598+02 APF 1.286_904+01 RP

5,777W962+01 APO 3,548R325+03 TFP

3.5_80753÷03 pER 1._7126_7÷00 _TA

1,01_3926+02 APFS

6.8548163+01APOS

7.166_9_+08 pERS

6.0915018+01 RPS

-1.7070864÷05 TFPS

1.627p_79-02 MTAS

-9.0571550-01 PY ;.0710265-01 PZ

0.0000000 STO 0.0000000 5Z0

GEOCENTRIC

X -3,3663W96+03 Y 3,;511187+07 Z 1o0511_39÷03 DX 1,2_55457÷03 DY -2,2812G03÷04 DZ

R 3,5_35010÷_3 DEC 1.7256579+01 RA 1.7914659+02 V 2.5578575+_4 pTH 1.5761510-02 AZ

GEOGRAPHIC

XG -2,1931250+03 YG -2,5771324+03 ZG 1,0511B_9+03 DXG 1,8354R9_+04 DYG -1,093AO31+OW OZG

ALT 1,0058791+02 LAT 1,7362772+01 LON 2,29602_0÷02 VE 2.W266028+OW pTE 6,9312695-02 AZF

EARTH-MOON PLANE

X_P 2.1R87986÷03 YMP 2,688678_+03 ZMP 7,3250850+02 DXMP -1,3605763+0_ DYMP 5,3685;83+03 OZMP

R_P 3.5_35010+03 DEMP 1.1950157+01 RAMp 5,0851663+01 VMP 2,5578576+04 PTMP 1.5761980-02 AZMP
X_IE 2.1887986+03 YME 2.6_R678_+0_ 7ME 7,3250850+02 DXME -1,3605T63+0_ DYME 5,3685483+03 OZME

PLANETARY COORDINATES

X_ 8._639920+04 YM -1.5405595+05 ZM -8,W175617+Ow DXM 3,2831278÷03 DY M 1.259983_÷03 DZM

RM 1.9_89145+05 DEN -2.558_850+01 RAM -6.1215150+01 LOM 3.542W06_+02 VM 3.5764116+03 ARGP
XSt)N -2.6848955+05 YSUN -7.2900120+07 ZSUN -3.1612_33+07 RAS -9,021101R+01 LOS 3.2524478+02 DES

GEOCENTRIC OSCULATING ELEMENTS

SMA 3,5460776+03 ECC 7,7691865-04 INC 5,2591321+01 RAN

VH -1.0581859+0_ RNMP _.3198233+01APMp -6.609#3_9+00 INMP

TA 2.0753_55+01 EA 2,0756977+01 MA 2.0721215+01 SLR

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -4.06_4086+01ECCS 4,1990854+03 INCS

VHS 2.6_70108+04 RNMPS -1,7931076÷02 APMpS

TAS -3.00_2132+01 EAS -3.1513695+01 MAS

GEOCENTRIC UNIT VECTORS

WX 5.0836766-01 WY 4._164003-01 WZ 8.W2533q7-01 PX

OX -2,9084155-01 GY -7,9951329-01 _Z 5,2553751-01 SXO

1.15020_6+0_

6.19146_3+01

1.15020_+0_

6.02_78_1÷01

2.098393_+0_

_.30259n4_01
?.0903933+0_

6,513325_+02

-6.5127808+01

-2.3443359÷01

3,5433225+03

1,35;13P6÷00

3.59_9999+_9

1,7062735+05

T,7273016+00

9.00136_3+01

1.1809677-01

0,0000_0

****** CSM / EARTH REF. /PHASE 2- 7

MEAN-OF-EPOCH 1969 21 DEC. 1968_ 1W HRS*e

T .167319206873575÷001 HRS. FROM LALINCH 0 DAYS_ 1HRS,_

PHASE ELAPSED TIME .534375_0+04 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ -._B_24257378982805+000

RDXYZ .363540106959_2705+001

-.71953709802736027÷000

-,2_TSBBO772593577F+O01

31MINS._ 23.187 SEcs, G.M.T.

40 MINS,, 23.491SECS. G.E.T. RAGR .30R06944797_008÷0_3

,55379136298573953+000

-.38066677299045920-001

GEOCENTRIC

X -1,6676992+0_ y -2.4780379÷03 Z 1.9072206+03 DX 2.1131513+0_ DY -1,439156_+04 DZ -2,21270_+00

R 3,5_39219+03 DEC 3.2558919+01 RA -1.239_023+02 V 2o5567693÷0_ pTH -1,1256218-04 AZ 9,0508222+01

GEOGRAPHIC

XG 9.2253967+02 YG -2.8409176+03 ZG 1,9072205÷03 DXG 2.310124_+0_ DYG 7.3532515+03 nZG -2,2127036+02

ALT 1.033_367÷02 LAT 5.2728592+01 LON 2.87990_2+02 VE 2._2_31_+04 PTE -1.9557562-fl3 AZE 9.062_5_3÷01

EARTH-MOON PLANE

XMP -4.0551308_02 YMP 2.07650_7+05 ZMP 2.84307_1÷03 DXMP -2.0683_88+0_ DYMP -1.538950_+04 _ZMP 6,8292014+03

RMP 5.5_39219+03 DEMP 5.33_4492+01 RAMp 1.0105001+02 VMP 2.5567695+0_ PTMP -1.1317521-04 ATMP 6.3_22_15+01

XME -4.0551308+02 YME 2.07650U7+03 7MF 2.84307_1+03 DXME -2.0683088+0_ _yME -1.3389504+04 DZME 6.029201_÷0_

PLANETARY COORDINATES

XM 8._095566÷04 YM -1,5388050+_ ZM -A.408_916+04 OXM 3,2793762+03 DY M 1.266685_÷03 nZM 6,55006_7÷02

R'_ 1.9491212+05 DEN -2.5556385+01 RAM -6,1057504+01 LOM 3,500230_+02 VM 3.5760082+03 ARGM -6.4901765+01

XSUh -2,5469070+05 YSUN -7.2900115+07 ZStJN -5.1612431+07 RAS -9.0200174+01 LOS 5.2173037+02 DES -2.3445372+0I

GEOCENTRIC OSCULATING ELEMENTS

S_A 3.5_39009+03 ECC 6,25R9400-0_ I_C 3.2563647+01 RAN 1,q_96679+02 APF -1.073R210+02 RP 3,SW3R?_7÷fl_

VH -1.0590595÷04 RNMP 4.2997516+_] APMP 2.3358201+02 INMP 5,77_9525+01 APO 5.5W59231+03 TFD 2.335571F.+0_

TA -1._179711+02 EA -1.GIG_GGO+OP MA -1.616569_+02 SLR 3.5439008+03 pER 1._699103+M0 MTA 5.59999_q+02

SELENOCENTPIC OSCULATING ELEMENTS
SMAS -5.0_91617+01ECCS 1,939_293+05 INCS 1.2530804+02 RANS 1*W024543+02 APFS 9,261_585+_1 RPS q,7R559_6+0_

VHS 2,3756146+0_ RNMPS -1.7826145+02 APMPS 6.12218_7+011NMPS 1,4338086÷0_ APOS -9.795_969+0_ TFPS 1.36161_4+01

TAS "5.9817924+01 EAS -7.5042197÷01 MAS -1.9n75195+05 SLRS I,ARR3912+nR PERS 2.253_623-02 _TA% 9.00295_7+01

GEOCENTRIC UNIT VECTORS

*X 3.0897508-01 WY ;,4071830-01 WF 8._279404-01 PX 7,0644058-01 PY 4.0695693-01 PZ -5.1362_q-01

QX -6.3677004-01 G¥ 7.5408245-01 GZ -1,6088573-01 SXO 0,0000000 STO 0.0000000 SZO O,O000flP_

$$*_$$ CSM / EARTH RE F, /PHASE 2" 8
MEAN-OF-EPOCH 1969 21 _EC. 196A, 1_ HRS., 46 MINS,, 23.187 SEcs. G.M,T.

T .192319206875575+001 HRS, FROM LAUNCH 0 DAYS_ 1HRS._ 55 MINS.e 23,491SECS, G,E,T.

PHASE ELAPSED TIME .62437500+0W SECS.

RESTART CO01!DINATES ( ER AND ER/HR )

RXyZ .5123304W0466085WB+f100 -.85_12700035986331+000 .250028R0623921424+000

RDXYZ .3563405437067R757+001 ,15_517779;2W33_81+001 -,209847880467855P8÷O01

GEOCENTRIC

X 1.76_4320+03 y -2,9_1559_÷03 Z R.RR634_6÷02 nx 2,0713024÷0_ DY 8,T491543+03

RA_R ,_1182971472_0+_03

_ -1.219785F÷09



R 3.5_33969+03

GEOGRAPHIC

XG 3.3685779÷03

ALT 1.0019276+02

EARTH-MOON PLANE

XMP -2°7109795÷03

RMP 3.5_33969+03

X_E -2.7109795+03

PLANETARY cOORDINATES

X_ 8.5581010+0;

DEC 1._52_022÷N1 RA

YG -6._705005+07 73

LAT 1.;6150;9+nl LON

-5.9093;_7+01 V 2.55805;6÷0_ pTH -1.8235590-02 AZ 1.1950501÷02

_.886339W+02 nX6 7.007g550+03 DYG 1.9776336÷0_ DZG -1.2197837÷0_

3._912682+02 VE 2._269367+0_ PIE -6.6_72539-02 AZ_ 1.212723_+02

YMP -6.1910036÷0_ ZMP 2.196125;÷03 DXMP -7._5087_5+03 DYMP -1.95_8061+0_ _ZMP -1._72146_÷0_

DEMP 3.83000_5+01 RAMp -1.&713609+02 VMP 2.55805_6+0_ PTMP -1.8235306-02 AZMP 1.371_465÷02

YME -6.1910036÷0; ZME P.196125;÷03 DXUE -7._5087;5+03 DyME -1.95_8081+0; DZME -1._7214_+n_

Y_ -1.536923_÷0_ -_.3987606+0_ DXM 3.2753537+03 DY M 1.2738293+03 DZM

-6.0_89_83+01 LOM 3°_728079÷02 VM 3°578576_÷03 ARGM
-3.1612_2_÷07 RAS "9.n188605+01 LOS 3.1798188+02 _ES

_._59;g67+01 RAN 1.q;85813+02 APF 1.727705_÷02 RP

1.5336_Q_+02 IN_P 5.773979_+_1 ApO 3.5_96397÷03 TFP

-2.0;793_;+01 SLR 3.5_6_132+0_ pFR 1._71_755+00 MTA

1.;13_350+02 RANS -9.8890633÷01APFS 1.5391159+02 RPS

1.9791925÷02 INMPS Io375_018+02 APOS -I._19g619+05 TFPS

-6.5670361+0_ SLRS 6._983746+08 PERS 2.5129327-02 MTA%

8.;2;9970°01 PX 7.5020123-01 PY -6.5772519-01 PZ

-5,3_1423-01 SXO 0,0000000 SYO 0.0000000 sZn

ZM

R_ 1.9q93;26÷05 DEM -2.552157;+91 RAM

XSL/_J -2.3997200+05 ySUN -7.290@106÷07 7SUN

GEOCENTRIC oSCULATING ELEMENTS

S_A 3.5_64162+03 ECC 9*0891199-09 INC

V_. -1.0580_19+04 RNMP _.276_335+01APMp

TA -2.051655_÷01 EA -2.0W97560+01 MA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -5._281_11+01ECCS 3.3518263+03 INCS

VH5 2°29116_6+04 RNMPS -_.99922_9-01 ApMp%

TAS -1._888900+01 EAS -1.9234609+01 MA_

GEOCENTRIC UNIT VECTORS

_X 3.1007547-01 _Y _._050819-01 WZ

._X 5.8399598-01 QY 6.11023_4-_1 _7

6,589196_+_2

-6,_8259_n+nl

3.5;319_+03

2,00689_o÷0n

3,5999900+02

1.81887_+n5

6.5063I_÷0n

9.0_170q_+01

6,77915T_-_2

O,OOO00_n

****** CSM / EARTH REF. /PHASE 2- 9

MEAN-OF-EPOCH 1969 21 DEC. 196n, 15 HRS., 1 _TNS., 23.187 SECS. G.M.T.

T .217319206873575+001 HRS. FROM LAUNCH 0 DAYS. 2 HRS.. 10 MINS.. 23._91SECS. G.E.T.

PHASE ELAPSED TIME .71;375_0+0; SECS.

RESTART COORDINATES ( ER AND ER/HR }

RXyZ .97639196301035775÷000 -.10172960;67230970+0_0 -.306266124_971_316+000

RDXYZ -.21283_87_68181767+000 .39291200022281087÷001 -.197540627657755_1+001

RAGR .315589981466192÷n0_

GEOCLNTRIC

x 3.3626290+03 Y -3.5034999+0Z Z -1.05;76_I+03 oX -1.2371;63÷03 DY 2.2638815+fl_ D7

R 3.5_15_5+03 DEC -1.7327008+01 RA -5.9_81_6_+00 V 2.5592753+0_ PTH -3.1857198-02 AZ

GEOGrApHIC

XG 2.6_72657÷03 YG 2.1078557+0_ ZG -1.U5476n1+O_ DXG -1.59_363+0_ _yG 1._276230+04 OZG

ALT 9.86395_9÷01 LAT -1.7_3_6_0+01 LO_I 3.846187_+01 VE 2._260892+_4 pTF 1.9269350-n2 AZ_

EARTI*-MOON PLANE

X_P -2.21_1910+03 YMP -2.6650130+0_ Z_P -7.3321352+02 DXUP 1.3587879+04 DyMP -5._R8_955+03 DZMR

R_P 3.5_15_5+03 DEMP -1.19_+01 RAMP -1.2972105+02 VMP 2.5592?53÷0_ PTMP -3.1856820-02 AZ_P

XME -2.21_1910+03 YME -2.66_0130+03 7ME -7.3321352+02 DXME 1.3587879÷04 DyME -5.49_4955+03 DTME

PLANETAkY COORDINATES

XM 8.6065857+0_ YM -1.5_5031_÷0_ ZM -_.3889717÷0_ OXM 3.2713097+03 DYM 1.280_516÷03 DZM

R_ 1.9_95648+0h DLM -2.5_86582+nI RA" -6.0721602÷01 LOM 3._3666_1÷02 VM 3.5751_2_+03 ARGM

XSU_ -2.2525351+05 ySUN -7.2900095+_7 7SL).¢ -_.1612_72+07 RAS -9.0177036+01 LOS 3.1_23296+02 DES

1.I_0_n2÷02

1.1970_on+0_

-2.09791_q+0_

I._692970÷02

-2.09791%q+0_

6.6_826g_+07

-6.;6701_I÷01

Ir_C _.2591850+01 RAN 1.4;8_353+02 APF -1.229727_÷02 RP 3.5_11357+_

APMp -1._2366_2+02 INMP 5.773_365+01 APO 3.5510533÷03 TF_ 2.2688116+0_

MA -2.3396736+01 SLR 3.5_6087_+03 p_R 1._712753+00 UTA 3.5999R_Q+0_

GEOCENTRIC OSCULATINB ELEmeNTS

S_A 3.5_609_5+03 ECC 1,398_978-03

V_t -1,_577668+0_ RNMp _.260120_+0]

TA -2.3461216+01 EA -2.3_2859_+01

5ELENOCENT_IC OSCULATING ELEMENTS

SMAS -_.5067322+01ECCS 3,571_636+0_

VH_ 2,5145181+0_ RNMPS -7,7_0R_-I)1
TAS 3.3_03606+01 EA_ 3,5_63R8_÷_1

GEOCENTRIC UNIT VECTORS

_x 3.1016126-01 WY 4,_03q171-01

_x -_,2186325-01 _y 8.5795767-01

INCS 1.05657_4+02 RANS -6.9296310+01APFS 1.2009068÷02 riPS 1.60R2oo_+05

APMPS -2.1318_q_÷02 INUPS 9.4743229÷01 APOS -1.6101940+05 TFPS -4*948117_+0_

r'A_ 1.3488137+05 SLRS 5.7_9782_÷0_ PFRS 1.9006860-02 UTA_ _.00160_+01

WZ 8.W2529_I-01 PX 8.5195738-01 PY 2.6W50662-01 PZ -".5189032-01

QZ -2,93155_6-01 SXO 0.0000000 _YO 0.0000000 SZO O.O0000qO

****** CSM / EARTH RE F, /PHASE 2- I0

_EAN-OF-EPOCH 1969 21 DEC. 196_, 15

T .2_319906873575÷0aI HRS. FROM LAIINCH 0 DAYS.

PHASE ELAPSED TIME .80437hrI0+_ _ECS°

RLSTART COORDINATE3 ( [R AND ERIHR )

_XYZ ,92513696782550886÷000

RUXyZ -._7678376182953964+001

GEOCENTRIC

X I._6WI_3_+0_ Y 2,6051833+0_ Z
R 3.5_0389_+03 DEC -_.2_24B31+_1 RA

GEOGRAPHIC

XG -5.662488W+02 YG 2,9303597+0_ ZG

ALT 9.9786367+_1 LAT -_,2594306+0! LON

EARTH-+4OON PLANE

XMP 5.8274471+0_ YMP -1.9_9p207÷0] ZMP

RMP 3.5403892+03 DEMP -5._9_5239÷01 RAMP

XME 5.R_74471+02 YME -1.9_97207+03 7_E

PLANETARY COORDINATES

X_ 8.6550110+0_ Y_ -1.5331287÷05 ZM

XS_JN -_,1053461÷05 YSUN -7.2900083÷07 ZStJN

GEOCENTRIC OSCULATING ELEMENTS

S_A _.5439295+03 ECC I.00118_8-03 INC

VH -1,0583026+0W RNMP 4,23_4526+01 APuP

TA 3.8023352+00 EA 3.798_613+0_ MA

HR%.e 16 MINS.; 2].187 SECS° G,M,T,

HR%.' p5 '_INS., 23.491SECS. G°E.T. RAGR .3193502_891776_+n0>

.756;5575153397355+000

.226869070057;;572+001

-,55121005557R52_06+000

,2068qR_O5RT61q256÷O00

-1.h983_7+03 DX -2.1901328+_ DY 1,318722_+0_ _7 1.2023_P1+_3
6.066350_+01 V _,_593_96÷_ pTH 3,799o_5_-03 A_ _°68070n_÷01

-1.6983307+03 OXG -2.3908_91+0_ DYG -4.002267T+03 nZ_ 1.2n235_1+03

1.0131326+02 VE 2.4271359+0_ PIE -5.9_63257-03 AZF R,663207_+01

-2.89746,9÷03 DXMP 2.0607782÷04 _YMP 1.418_899+04 _ZMP -S.39936on÷03

-7.33552_+01 VMP 2.5593_96+0_ PIMP 3.79918_2-03 AZMP 1.1153277+0_

-_.89746_9÷03 DXME 2.0607782+0_ DyME 1._18_899+04 _TMF -5.39936_0+07

-R.37912_9+O; DXM 3,2672;49+03

-3.1612_16÷07 RAS -9,0165_70+01

DYM 1.2880676+03 DZM 6.667_P_+_

VM %:_7_7060+0_ ARRM --6._1;_qG+_1

LOS 3.104_26+02 DES -2.34_3_12+_1

3.256;579+01 RAN 1.k;72389+02 ApF -8.679115k+01 RP 3.5_03614+n3

-I.0825379÷02 IN-P 5.7667_42+01 APO 3.5_74776+03 TFO 2,kO76q_3+On

3,79_5613+00 SLR 3,5_39_58+03 pER 1,_699281+00 MTA 3,59999_+02



SELENOCENTRICOSCULATINGELEMENTSSHAS-3,67659W2÷01 ECCS 3,5676603+0_ INCS 3.7119062+01RANS

VHS 2,7839587+0_ RNMPS -3,56115_8+00 APMPS -2.2_T95_5÷02 INMPS

TAS _,7906711+01 EAS 5.47017_6+01 MAS 2.2613111+05 SLRS

GEOCENTRIC UNIT VECTORS

WX 3,108_557-01 WY _,39_1567-01 WZ 8._278530-01 PX

GX -8.2646511-01 QY 5,62873_0-01 QZ 1.1355327-02 SXO

-2,38_7077+01 ApFS

1.5555595÷01 APOS

_,6796_22+08 PERS

;.6939171"51 PY

0,0000000 SYO

8.8161_55÷01 Rps

-1.3120516+05 TFPS

1,;005103-02 MTAS

7.00062_2-01 PZ

0,0000000 SZO

1.3113163÷0_

-6,37_0010+00

9.0016057÷01

-5.381501n-Nt

O,O0000NO

**_*** CSM / EARTH REF. /PHASE 2- 11

MEAN-OF-EPOCH 1969 21 nEC. 1965_ 15 HRS., 31 MTNS., 23.187 SECS. G.M.T.

T ,26731920687_575+001 HRS. FROM LAUNCH 0 DAYSJ 2 HRS.p _0 MINS, p 23,_91SEc%, G.E.T,

PHASE ELAPSED TIME

RESTART COORDINATES ( ER AND ER/HR )

HXYZ -.568092173136930_8+000

ROXYZ -.3W0_9215618912799+001

,Rg;375nO+N; SECS.

,825189113705109_8+000

-.1751179257276_813+001

-,22150198007711211+000

.21736395922172859+001

RAOR .32311051;957376+003

GEOCENTRIC

X -1.956W717+03 Y 2.8522110÷03 Z -?.6283810+02 DX -I.979180W÷OW DY -1,0179085÷0_ DZ

R 3.5_18659+03 DEC -1.243767_+N1 RA 1°2_81_+02 V 2,5592296÷0_ pTH 3o22029_9-02 AZ

GEOGRAPHIC

XG -3.2768825+03 YG 1.1067655+03 ZG -7,6283801+02 DXG -9,228?_23÷03 DY6 -I,RS6976W÷OW DZG

ALT 9,8_699_1+01 LAT -1.2516581+01 LON 1.6133762+02 VE 2._282555+0_ pTE -8.1156_50-03 AZE

EARTH-MOON PLANE

XMP 2.785W723+03 YMP ?.783W18W+O_ 2MP -2.0WW5358+03 DXMP 6.2632695+03 DYMP 1.9155569÷0W DZMP

RMP 3,541865_+03 DEHP -3.5257292+01 RAMp 1.56119D5+01 VMP 2.5592296+_ PTMP 3.2203W21-02 AZMP
X_E 2.7854723+03 YME 7.783;18_+02 ZME -2.0_W53flfl÷03 DXME 6.2632695+0_ DYNE 1.9138569÷04 DZMF

PLANETARY COORDINATES

XM 8.7033752+04 YM -1.5312156+05 ZM -A.3692253÷0_ DXM 3,2631575+03 DYM 1,2951723÷05 DZM

RM 1.9500121+05 DEM -2.54160_7+01 RAM -6.0386252+01 LOM 3.3650323+02 VM 3.57_2697+03 AOGM

XSUN -1.9581612+05 YSUN -7.2900068+07 ZSUN -3.1612410+07 RAS -9.0153901+01 LOS 3.0673558+02 DES

GEOCENTRIC OSCULATING ELEMENTS

SMA 3.5_G6111+03 ECC 1.4513492-03 INC 3,2597816+01 RAN 1,_62378+02 APF -4,6380839÷01 RP

V}* -I.OS76_Rb+O; RNMP ;.2155769+01APMP -6,58890_0÷011NMP 5,7700513+01 APO 3.5517585+03 TFP

TA 2.28170_5+01 EA 2.278_127+01 MA 2.275192_+01 SLR 3.5_6G035+03 pER 1,_7159_8+00 MTA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -5.5351990+01ECCS 5,_5_8316+_3 INCS 3.2507658÷01RANS 7.526W317÷01APFS 3.836_358+01 RPS

VHS 2.6390870+04 RNMpS -1.7892755+02 ApMp5 -1,3938268÷011NMPS 3.4965_29+01APOS -1,92G?_51+05 TFP%

TAS 1,290_780+01 EAS 1.3012856÷01 MAS 7.158|91_÷0_ SLRS 1.0519050+09 PERS 1.520500_-02 MTA$

GEOCENTRIC UNIT VECTORS

WX 3.1189890-01 WY ;.392703_-01 WZ 5.42;7292-01 PX -2.09393Wq-01 PY 5°9668418-01 PZ

QX -9.2675425-01 QY -5.4763050-0P OZ 3.7165517-01 SXO 0,0000000 SYO 0.0000000 SZO

1.263_7_+N_

5.9623593+0l

1.263;725+0_

5.779_53_+01

4,08721_3÷01

1.57940_9÷0_

6,70623T1÷02

-6.W3586_6+01

3.5;1_63_+03

2,580157_÷09

5.599999R+_2

1.92803Fn+05

4.752679_-0P

q.00105_1+0I

-3,900151_-01

0.0000000

• ***t* CSH / EARTH _EF, /PHASE 2- 12

MEAN-OF-EPOCH 1969 21 nEC. 196Pp 15 HRS._ _8 MINS._ .B9q SEcs. G,M.T.

T ,27_366631666819÷001 HRS, PROM LAUNCH 0 DAYS_ 2 HRS, e _7 MINS., 1.199 SEcs. G°E.T. RAGR

PHASE ELAPSED TI_E .93_14573÷N4 SEC%.

RESTART COORDINATES ( ER ANO ER/HR )

p_X_Z -.86803Tl14215_6660+000 .550_621_223513293+000 .3413_8782121_0961-001

_XYZ -.19237_5_7171795_5+001 -.317361104_0019255÷001 .236750576179_D07_+001

GEOCENTRIC

X -2.989_621+03 Y 1.897_769+05 Z 1.175582_÷02 DX "1,1152165÷0_ oY -1.R;;7264+0; DZ
R 3.5427563+03 DEC 1.9015782+00 RA 1.47595_1+02 V 2.5557581÷D_ pTH 2.7297951-02 AZ

GEOGRAPHIC

XG -3.5365065+03 YG -1,7WW2707+02 ZG 1.1755525÷02 DXG 1,W295203+03 DYG -1.9952175+0W DZG

ALT 9.8835_83+01 LAT 1,91_0230÷00 LON 1,8282364+02 VE 2.4279913+0_ PTE 3.5825606-02 AZE

EARTH-MOON PLANE

XMP 2.8769616+03 YMP 1.8959704+01 Z_P -R,2_32W50+02 DXMP -3,5708727+03 _YMP 1.4WR_83?+OW _ZMP

RMP 3.5427563+03 DEHP -1.3_54859÷01 RAMp 3.3155615+01 VMP 2.5557581÷04 PTMP 2.729F3_5-02 AZMP

XME 2.8769616+03 YHE 1,895970;÷03 ZME -R.2432450÷02 OXME -5._705727+03 DYME 1._80857+09 DZME

PLANETARY COORDINATES

XM 8.72_7277+0W YM -1.5303665+fl_ ZM -R.36WG253÷OW DXM 5.26134W8+03 DYM 1,298_081+03 DZM

R_: 1.950111_+05 OEM -2.5_00365+01 RAM -6,0312235+01 LOM 3.3_91559÷02 VM 3.57_759÷03 ARG'_

XSUN -1.8931209+05 YSUN -7.2900060+07 ZSUN -3.1612_07÷07 RAS -9.01_5785+01 LOS 5,050790_+02 DES

GEOCENTRIC OSCULATING ELEMENTS

SMA 5.5_70872+03 ECC 1.3106555-0_
VH -1.0576655+0_ RNMP _,2052579+01

TA 2.15_066÷01 EA 2.1316177+01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -3.7028665+01ECCS 5.3067817÷03

VHS 2,77_06_5+N_ RNMPS -1.7924335+02
TAS -6.8996088+00 EAS -G_915038_+00

GEOCENTRIC UNIT VECTORS

_X 3.1197790-N1 WY 4.395_T29-01

QX -7.1378499-01 _Y -;,7680_11-01

INC 3,260WOf12÷01 RAN
APMp -3.7321310÷011NMP

MA 2.1288879÷01 SLR

INCS 4,2490965+01RAHS
APMPS 6.58521P_+00 INMPS

MAS -3,bT78839+09 SLRS

WZ R,_2_13_9-01 PX

QZ 5.1299979-01 SXO

,32_77216551oo12÷003

1.376161_+0_

1.3761619+0_

5,5_527_1+01

2,07913_o+0_

3.33216_÷0l

2.07913_÷0_

6,723_31k÷02

-6,_2595o1÷nl

-2,3_3_Pq÷01

1.4;62043+02 APF -1.781282_+01 R_ 3.5;2_353÷03
5,7706172+01 APO 3,5517361+03 TFP 2,69662_÷0_

3.5_?0510+05 pER 1.4715931+00 MTA 3,59999_9÷h_

;.5701915+01 RpS

-1.965_007+05 TFP%

1,;155457-02 MTAS

8.9552791+01 ApFS
_.8966029+01 APOS

1,042798T+09 PERS

-6.2704126-01 PY 7.613_706-01 p7

O.DOflO000 SYO 0.0000000 SZ_

1.96_66_I÷0_

4.2298596÷N_

9.001079_+01

-I.GWB52RF-_I

O.O0000AO

TNAX TERMINATION
,,_
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TABLE I.o EARTH PARKING ORBIT - Concluded

('h) "TLI o 3.5 minutes" to TLI initiation

****** CSM / EARTH REF, /PHASE 3- 1

M!_AN-OF-EPOCH 1969 21 nEC. 196_e 15 HRS,, 56 MINS, e

T .278366631666819+001 HRS. FROM LAUNCH 0 DAYSp 2 HRS, P _7 MINS*_

PHASE ELAPSED TIME oO0000d_qn _FCS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ -*8_803711W215_6660÷000 .5509621_22_513293÷000

RL,XYZ -.19237_5_7171798_5+001 -.31736110_0019285+001

GEOCFNTRIC

X -2.989_621,03 Y 1.897_769+0'

'. 3.5_27563÷03 DEC 1.9015762÷01

GEOGRAPHIC

XG -3.5365063+03 YG -1.7_2707+nR

ALt 9°88J5_83÷01 LAT 1°91_0230÷0_

EARTH-MOON PLANE

XMP 2._769616.03 YMP 1.895970_+0_

RMp 3.b_275_3,03 OEMP -h3_5W839÷01

XMF 2.8?69616÷03 YME 1*895970_÷0,

PLANETARY COOROINAIES

X_ 0°72_7277_0_ YM -1.530_6_÷0_
R_ 1.95Ql11_*05 DEM -2.6_On365+nl

_bi)_. -1._g31209,05 YSUN -7.2900060+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 3.5_70872.03 ECC 1.31063_5-0_

Vh -1.0576653÷0_ RN_P _.2062579+01

TA 2.13_066+01 EA 2.1316177+01

SELENOCE_TRIC OSCULATING ELFMENTS

SMA_ -3.7028665÷01ECCS 5.3067617+0_

VHS _.77_06_8+0_ RNMPS -1.792_335+02

TAR -b._q96068+O0 EAR -6.g15038_÷0_

GEOCENTRIC UNIT VECTORS

WX 3.1197790-01 WY _.3932729-01
_X -7.1378_99-01 QY -_.7680_11-01

• 89_ SLCS, G,U.T,

1.199 SECS, G,E,T,

o3_13_878212180g61-001

,23675057617g_007_+001

7 1.1755875+02 _X -1.1182165+0_ DY -1.8_M726_÷0_ DZ

RA 1*_7595A1+02 V 2.5587581+_ pTH 2.72g7981-02 AZ

ZG 1,17556_5+02 nX6 1.;293203+03 DYG -1.9952173+0_ OZG

LON 1.828236_+02 VE 2._279913+0_ PTE 3.5825606-02 AZE

ZMp -R.2q32_50÷02 OXMP -_.fi708727+_3 DYHP 1._80837÷0_ O_MP

RAMp 3.3365613+01 VMP 2.5587581+0_ PTMP 2.72883_5-02 AZMP
ZME -8.2_32W50+02 DXME -3,57n8727+03 DYME 1._R_837÷0_ nTMF

2_ -8,3_2_3+0_ DXM 3,2613q_8+_3 DYM 1.298_081+_3 _Zq
RAM -6.U312235+01 LOM 3*3_9185g+02 VM 3.57_0759+03 ARG_

7_L_H -3.1612_n7+07 RAS -9.01_8788÷01 LOS 3.050790_÷02 DES

INC 3.260;0_2+01 RAN 1._620;3+_2 APF -1.781282_÷01 RP

ApMp -3.7321310+011NMP 5.7706172+el APO 3,5517381+03 TFD

MA 2.1288879+0t SLR 3.5_70810+03 PER 1._716931+00 MTA

INCS ;.2;90965+01 RANS 8.9552791+01APFS q.5701915+01 RPS

APMpS 6,583218_+00 ZNMPS _,8966029+01APOS -1,965_007+05 TFPS

MA_ -3.b776R3q+O_ SLRS t*O;27987+Og PERS 1._155_87-02 MTAR

wZ R.;2_1399-01 PX -6.270_126-01 PY 7.613;706-01 P7

OZ 5.129qgTg-01 SXO 0.000_000 SYO 0.0000000 SZO

RAGR *32_77_16551ggt_÷_3

1.3761612÷n_

5,TW_S3h_01

1.376161_÷n_

5.5_527_I÷_I

2.07913nq_o_

3.33216sn+nl

2.o7913nq+0;

K.723e3;_+02

3.5_2_3A_+o3

2,69662_+nfl

3,59999qg÷02

t,g6_66nl_OS

q.22gR3_A+_

9,00107n_+0]

-1.6_832Pe-_1

0.0090NnP

*$**$$ CSM I EARTH REF, /PHASE 3- 2

MEAN-OF-EPOCH IQ69 PI DEC. lg6P_ 15

T ,?R_Ig996_no_}152+o01 HRS. FRO u LAUNCH 0 DAYS, 2

PHASE LLAP_ED TI'_E .2099q999+_3 _ECS°

RESTART COORDINATES ( ER AND ER/HR )

HXYZ -o9_218557109176819+000

POXYZ -.9_6_340669776871W_00_

GEOCE'_TRIC

X -3.2792637*03 Y 1.2076g_÷0_

R 3.5_31391÷03 DEC 9._g67077+0_

O_ObNApH_C

X3 -3.3888109+03 YG -8.53260g3÷0_

ALT 9.9521305+01 LAT 9.5577_00+_

EARTH-_OON PLANE

XMP 2.667107_*03 YMP 2.3308132+0_

R_P 3.5_31391÷03 DEMP -1._17562g+0_

X_F 2.667107_+_3 YME 2.3308132+03

PLAPJETARY COOROINAIES

X_ 8.7360010,0W YM -1.5_9q177+0_

R_' 1.9501638*05 OEM -2.5392067+0t
XSU:_ -I._58767_+05 YSUN -7.2900055+07

GEOCENTRIC OSCULATING ELEMENTS

S_ 3.5_b783_+03 ECC 1.0978203-0_

V_ -1o057855_÷0_ RNMP 4*20_6836÷01
TA 2.06_370,01 EA 2.0621_12+01

SELEr;ocEr]TpIC OSCULATING ELEMENTS

S_AS -3.8_81399÷01ECCS _.8951025+03

VH_ 2.721198_+0_ RNMPS -1,793076_+0_

TAS -1.7706156+01 EAS -1.7993267÷01

GEOCENTRIC UNIT VECTORS

_X 3.119S_55-01 WY _._q_7_6x-O]

)X -5.2718613-01 QY -6.576_8_7-01

HR_._ _1 MINS.. 30._9_ SEcs. G.MiT°

HRS.e _0 MINS.. 31.19g SEES* G.E*T. RAin

.35_672hBtO_996]FS+000

-.36577157622935665÷n01

Z 5.6_585_3+02 _X

RA 1.bq78216+02 V

ZG 5.6W585_2,02 nXG

LON 1.9_132_0+02 VE

Z_P -R.76535gg+010XMP

RAMp q.I150550+01 VMP

ZMF -_.76S35q_+01DXME

RAM -6.027315n÷nt LOM

ZSUN -3.1612_÷07 RAS

IPIC 3.2600510÷0t RAN

APMp -2.2321WAW+011N"P

MA 2.0599256÷01 SLR

INCS W.BSO83qT÷01 RAMS

APMpS 1.7677b_3÷011NMPS

MAR -R.95156_2+0_ SL_S

TMAX TE RI41NATIOH

wz 8.WRq_75P-OI pX

Q2 5.38129o0-_1 S_O

.16gT;36_q760q_lR÷_O0

.22S77039727q6A_6R+_1

-5.$013_20+03 DY -2.1261222+0; D?

2.5583727÷0_ PTH 2.2152975-02 A?

7.0767321+03 DY_ -1.91559_7+_ OZ_

2*_27_53q+0_ pTE 5.680_253-_2 _ZF

2.5583727÷0_ PTMP 2.2153753-02 AZMP

-8,$877566+_3 _YME 10065k75_+Ok nTMF

3,p&03856+03 OYH 1,2998h36+03 _Z_

3,3_07728÷02 VM 3,573973S+03 ARGM

-9.01_608g÷nl LOS 3.0_2_3w+02 _E_

1._61_9q+_2 APF -2._113029+00 R_
5.77_2576+01 APO 3.55_6771+03 TF=

3.5_6778g+03 PER 1._7170_P+00 _TA

9.5839_g_+01 APeS 5.236_609÷01 RPR

5_6_928+_1 APOS -I,_nB87_DS Tcp_

9*220q_31+_R PE_S I._9966_2-02 MTA_

"7*R0_I_15--01 PY 6.12_n25_-01 P_

o.nonon_ SYO n.OONON00 SZ_

.3256_gs61oq_65o+_n_

1.312_367÷0_

5.R6663_+fll

1.31233_6+0_

5.67655_+01

2.16160_3+0_

3.2308509+01

_.1616053÷_

6.73250_q+02

-6._253557+_1

-2.3_3_31÷01

_,5_2RpqT_p_

2.75778_+_n

].sgqoqoQ_O?

9.0_117q3+_I
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TABLE II.- TRANSLUNAR COAST

(a) TLt cutoff to 'TLI cutoff +2 hours"

$*$$$s CSM / EARTH REF. /PHASE 4- 1

MEAN-OF-EPOCH I969 21

T .292851697839796+001 HRS. FROM LAUNCH

PHASE ELAPSED TIME .O00000nO

RESTART COORDINATES ( ER AND ER/HR )

RXYZ -.97925879806280136+000

RDXYZ .329287;0605711936÷000

GEOCENTRIC

X -3,5725022+03 Y -l.;602W11+n _

R 3.6160788+03 DEC 2.101_534+nI

GEOGRAPHIC

XG -2°7472069+03 YG -I,96161R6+03

ALT 1.73655;3÷02 LAT 2.1133_18+01

EARTH-MOON PLANE

IMP 1.95;783;+03 YMP 2°8031S27403

R_P 3,6160788+03 DEMP 1t9079529401

XWE 1,95;783;+03 YME 2,803152740_

PLANETARY COORDINATES

XM B.75270;0+0; YM -1.529251n40_

RM 1,9502_18+05 DEM -2.5379751÷01

XSUN -l.flO78W86+05 YSUN -7.29000;9407

GEOCENTRIC OSCULATING ELEMENTs

SMA 1o5169222÷05 ECC 9,7657555-01

VH -2.139662_÷02 RNMP ;.1182q83+01

TA 1.5233090+01 EA 1.6680309+00

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -2.1;01;03÷01ECCS 7.7_;353;÷0_

VHS 3.6;89215+0; RNMPS -I,7933252402

TAS -3.2735030÷01 EAS -3.;671889+01

GEOCENTRIC UNIT VECTORS

wX 3.1;1;216-01 WY 3.9790132-01

QX -7.3812228-02 QY -8.9_9;657-01

DFC. lgbB* 15 HRS,p ;6 WINS,, @2.357 SECS. G,M,T,

0 DAYS. 2 HRS, P 55 MINS,t ;2.661 SECs. ODE,T,

SECS.

-,42_=003_5718792676-001

-.559;52593326568604001

.376_612S257N152784000

.2;6253M129619_gP3÷O01

Z 1,2965_75÷03 DX 1,91;0505+03 DY -3,251932940_ DZ

RA -1,7752N73402 V 3,S5817W_+OM pTH 7.5257;6W_00 AZ

ZG 1,296fi07;+03 _X6 1.R_69886+n; DYG -2,4996739_n; _ZR

LON 2_15528_fl+02 VE 3.;217RBR+O_ pTE 7.8766298+00 AZE

IMP 1.1820249+03 DXMP -2.0223338+0; _yMP 8.2726099+03 DZMD

RAMP S,51099_0+01 VMP 3.55817_3÷0; PTMP 7,5257;67400 ATMP

ZME 1.1R202;9403 DIME -2.0223338+0; _yME 8.2726099+03 _M_

RAGR .32695067_02;A51+_03

6.7;220_÷_1

1.43139n_+0;

6.6;6696_÷01

2,8082751÷0;

3,718531_401

2,808275140;

ZM -M.3590;61+0; DIM 3.2589619+03 DYM 1.302;160+03 DIM 6.745956R+_?

RAM -6.0215233÷01 LOM 3.3285389+02 VM 3.573821;+03 ARGM -6.;1997n7401

ZSUN -3.1612_01407 RAS -9.01;2088+01 LOS 3.D290703÷02 DES -2,3;;3;36401

INC 5.0_61697+01 RAN 1.;170898+02 APF 2.9777003+01 RP

APMP R.2350011+00 IN_P 5.51665_6+01 APO 2.998311;405 TFP

_A 3,93027_2-02 SLR 7,0233776+03 pER _.1163607+02 MTA

INCS 5o7157679+01RANS 1._279931+02 APFS 6,3589970401 RPS

APMPS 3,31092_84011NMPS 6,6731233+01 APOS -1.65761;5+05 TFPS

MAS -2,8516719÷05 SLRS 1._835_93409 PERS 6.219R671-03 MTAS

WZ R.b196R2;-OI PX "9.;650222-01 PY 2.0185;33-01 PZ

_Z ;.;0025W3-01 SXO O,OOO0000 sYO O,OOOOOO0 SZO

3.5533_6_+_3

2,883576B40_

3.599999940_

1.6571R63+_S

7.855;671+0N

9,00073_6+01

2,5177047-_I

O.OOOOOn_

*st=*s CSM / EARTH REF. /PHASE W- 2

MEAN-OF-EPOCH 1969 21 _EC. 1=6_, 15

T .305351697R39796+001 HAS. FROM LALINCH O DAYS, 3

PHASE ELAPSED TI_E .450000N0403 SECS,

RESTART COORDINATES ( ER AND ER/HR )

hXyZ -.82708292210331055+000

RDXYZ ,191835397P1609494+001

HRS._ Sq WINS,, 12.357 SEcs. G,M,T,

HRS._ 3 _INS., 12.661SECs, G,E,T.

-,7120_80453;5077134000 .629999R2379gR?753÷O00

-.49R91073;63651119+001 .160183520_10035_3+001

GEOCENTRIC

X -2.8;8;1B6+03 Y -2.;523R3940_ Z 2.1696775403 _X

h 4.3399511÷03 DEC 2.99_5;55401 _A -1.3Q2727_402 V

GEOGrApHIC

XG -1.1679679+N3 Y_ -3.572_076+03 ZG 2.169677;+03 DXG

ALt 8.98910B7_02 tAT 3.01276_2÷01 LON 2.61896_2402 VE

EARTH-_OON PLANE

X'_P 2.d9;9885+02 YMP _°0718B_2+03 ZMP 3.0520270+03 _XuP

_P 4.3399511+03 DEMF ;.;6875_5+01 RAMp 8.;61626R+01 VMP

X_E 2._9;9865+02 yME 3o0719B82+03 ?ME 3.0520270+03 DXME

PLANETARY COORDINATES

X_ 8.77_8327÷09 YM -1°5282R51+05 ZM -fl.35_0;27+04 D_M

R_ 1.9503547405 DEM -2.5361910÷01 RAM -6.013155;+01 LOM
XSUh -1.73M2551+05 ySUN -7.290_059+07 ZSUN -3.16123Q7407 RAS

GEOCENTRIC OSCULATING ELEMENTS

S_A 1.4681013+05 ECC 9o7612059-_1

V_ -2.3910707+02 RNMP _°10R9617401

TA 5.071768B÷01 EA 5°96;_870+00

SELEt_OCENT_IC OSCULATING ELEMENTS

SMAS -2.7008616+01ECCS 5.0642_47+0_

V_ 3.2481379+0; RNMPS -1°7924359+0P

TA_ -4.5581339+01 EAS -5.1313794+01

GEOCENTRIC UNIT VECTORS

_X 3.1_29213-01 WY 3.9762107-01

Ox -7.3747322-02 QY -_.9_087n9-01

INC 3.0;53259+01 RAN

APmP R.252830;+00 IN,P

MA 1.529;97;-01 SLR

RAGR ,32flR31007397147÷OO3

1,1150B25+_; DY -?,9000209+0; D7 9,31090_+0_

3,p_3528;40_ pTH 2,5030698+0I AZ _.;475917+01

2°2967665+04 DYG -1,_52510040; _ZG 9,31099_]403

3°09_1682+_; pTE 2.63;2591+01 AZE 8.4209fl_I_01

-2.37S;158+01_ DYMP -3o137F765+02 _ZMP 2o20836A_+O_

3.2;3528;+NM PTMP 2.503069B+01 AZMP 5.34BAR_3+Ot

-2,375;15R40; nyME -3,137_765+02 DIME 2.20836A6404

3,256R996+03 DYM 1,3059583403 DIM 6.7653Rl1÷02

3.31037_3+02 VM 3.5736013403 ARGM -6.;1218_401

-9.0136303+01 LOS 5.0103268+02 DES -2.34;34_1÷01

1.;167605+N2 APF 2°9814511+01 RP 3°553;9PP+03

5,5152626+_1 APO 2,9;0fi677+05 TFP 2,RR35R_5_O0

7.0221;00+03 pER 3.999_061+02 MTA 3.59_q_o+0_

INC, 6,94546_7+01 PANS 1.1053064+02 _pFS 7,35IB_W2_01 RP_ 1.3675252405

AP_PS ;,6488031÷011NMPS 8,0822579+01 ApoS -1,368063;÷05 TFP_ 1,03033_5401

_Aq -_.9597601405 SLRS 6.Q26flg;4+OR PEAS 8.81802_2-03 MTAS 9.0011312+_1

W7 8,620;290-01 PX

OZ ;,3975039-01 SXO

-g*;6_ST;A-_t PY 2.Q1783;_-01 P7 2.51_5_4-nl

0.0000000 sYO O.OONO000 SZ_ o.nooooNo

****so CSM / EARTH REF. /PHASE 4- 3

MEAN-OF-EPOCH 1969 21 OEC. 1968, 16

T .3178516978397964001 HRS° FROM LAUNCH 0 DAYS. 3

PHASE ELAPSED TI_E .900D0000+03 SEES.

RESTART COORDINATES ( ER AN_ ER/tIR )

kXYZ -.540809637_17529;_4000

RDXYZ .25;6;298233430294+001

GEOCENTRIC

X -1,862512;+03 Y -_,;IO_OR140_ Z 2,7130250403 DX

5.502671;+03 DEC 2.95;0;;3401 RA -1.1289523+02 V

GEOGRAPHIC

X6

HRS., 1 WINS,, ;2.357 SEcs. G.M.T,

HRS.. 10 MINS., ;2.661SECS, G,E.T. RAGR .3307111;N769;;3+h03

-.12RO572963P149303+O01

-.4126326247763;307+001

5.3311367+02 YG -4.7575915+03 ZG 2.7130249+03 DIG

,7877692775391_667÷0Q0

,973866;9508919778+000

1,;801645÷0_ oY -2.398511640; _Z

2,R7;7506+0; pTH 5.6263858401 AZ

2,_53_314+0_ oYG -1.3914019+0; DZG

5.66079A_+0_

9.7760167401

5,6607971403



ALT 2.0615_96+03 LAT 2.96_3705+01

EARTH-_OON PLANE

XMP -1,_516956+03 YMP 2,8622207+03

R_P 5.5026715+03 DEMP 5._322007+_1

X_f -1,_516956÷03 yMC 2.8622207"0_

PLANETARY COOROINATES

XM 8.8009_59+0_ YM -1.5273165+0_

RM 1.950_678+05 DEM -2.53_4025+01

XSUN -1.660661b+05 YSUN -7.2900028+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.;A_2757+05 ECC 9.7605811-01

VH -2.7N20223+02 RNMP _.09991;1+G1

TA 7.3565692+01 EA 9,;0893_0+0_

SELEi;OCF_JTPIC OSCULATING ELEMENTS

S"AS -3.5722755+01ECCS 5,2753528+0 _

VHS 2.G2_3153+0_ RNMPS -147908_83+0P

TA% -5,285_17;+01 EAS -6.2;6_3_7+01

GEOCEnTrIC UNIT VECTORS
wX 3.1;+_7;5-01 WY 3.97S03A_-01

Ox -7,_733050-02 GY -8.9513303-01

LON _.76393_2÷02 VE 2,7082928+0; pTE 3.8877001+01 AZE 9.86210;0_01

7MP _.8698619+03 DXMP -2,303729;+OW DYMP -;.7865_30+03 DZMP 1,651639_+09

R_P 1.1689376+02 VMP 2,87_7507+_; PTMP 3,6263856+01AZMP 7,8_633_5+01

7UE ;.;698619+03 DIME -2,303729;+_ nyME -_.7865;30+03 DFMF 1,651639_+0_

ZM -8,3;90250+0; DXM 3.25;8320+03 OYM 1.309_977÷03 DZM 6.78;79_3÷02

RAM -6.00_7910+01 LOM 3.292;095+_2 VM 3.5733806+03 ARG_ -6.;0;;072+01

7SUH -_.1612393÷07 RAS -9.0130820+01 LoS 2.9915833+02 DES -2,3_39_5+81

IrE 3.0;538_0+01 RAN 1,;168;06+02 APF 2,983_089÷01 RP 3,853636_+03

APMP _.26280_3+00 INMP 5,51;8862+01 APO 2,9330150_05 TFP 2.88388q0+00

MA 2.6_8_2-01 SLR 7,0221915+03 pER 3.98;1926+02 MTA 3,89999_9÷02

INCS A.023226;+01RANS 1,1630_03+02 APFS T,gTO_ITO+01 RPS 1.1696R_0+05
APMPS 5,_178"3_+01 INePS 9.29;8718+01APOS -1,170_035+05 TFP% 1.2_01507+0|

MAS -2.;7536_0+05 SLRS 3.8323138+08 PERS 1.3;1328fi-02 MTA% 9,0017_02+01

W7 _,020_032-01 PX -9,;6;0701-01 PY 2,01_J088-01 p7 2.5216312-_1

QZ _.396592;-01 SXO O*O000000 SYO 0,000_000 SZ_ O,ROMO0_

$$$*** CbM / EARTH REF* /pHASE ;- 4

_EAN-OP-EPOCH lg_Q 21 DEC* 19_8p 16

T .330351697839796+_01 HRS, FRO_ I_I_NCH 0 DAY_, 3

PHASE ELAPSED TI_E ,135000_+0_ _ECS.

RESTARI COORDINATES ( ER AND ER/HR )

RXYZ -.2n8790WWTR265;136+O00

ROXYZ .2722909603831;169+001

GEOCEnTrIC
X -7.1906fl;2+02 y -6.03;3805+fl_

_.7971616+03 DEC 2.6612037+0t

_KO_RApHIC

ALT 3.3555_78"03 LAT 2,66gn067+01

EARTH-;AOON PLANE

X_P -3.i]Q_1669_03 YMP 2._27_77_+_3

R_P 6,7971616+03 DEMP 5._6513_3+01

X_E -3.09_1669+03 Y_E 2.;27077_+03

PLA;{ETAR_ COORDINATES

X_ 6.8250;33+0W Y_ -1.5263_59+0%

R_ 1.9505810+05 DEM -2.5326097+01

XSU_ -1.5870681+05 YSUN -7,2900017+07

GEOCL_T_IC OSCULATING ELEMENTS

SM_ 1,_833605+05 ECC 9.760W220-01

VH -3.0082656+02 RNMP ;,091_959÷01

TA 8,_053818+01 EA 1,215_2_+01

SELENOCENTRIC OSCULATING ELFMENTS

SMAS -_.5698016+01ECCS 2,3031_1+0_

V_S 2.;971059+0; RNMpS -1.7R911_5+02

TAS -5.6799610÷01 EAS -6.93053_6+01

GEOCENTRIC UNIT VECTORS

_ 3.1W5329b-Ol wY _,97_7155-_I

_X -7.3690977-02 GY -8.951_917-qI

HRS, e 9 _INS, e 12.357 SECS. G.M.T,

HRS._ 18 "INS,e 12.661 SECS, G.E.T. RAGR .33259127_1_173_+_

-.1752176837526028;+001

-.3;55287865827;13;+001

Z 3.0;;7677+03 DX

RA -_.6795_59+01 V

ZG 3.n_;7677+03 OXG

LON 2.9fl61336+02 VE

ZMP 5.5;_0810+03 DXHP

RAMP 1.;188921+02 VMP

ZME 5.5;;0810+03 DIME

ZM -8.3;39931+0_ DIM

RAM -5.996;303+01 LON

7SU_ -3.1612388+07 RAS

INC 3.0;553q3+01 RAN

APMP 8.269;216÷00 INMP

MA 3.7978633-01 SLR

INCS R.8685763+01RANS

APUpS 5,8_93371÷011NuPS

MAS -2.01_2_+05 SLRS

#Z R,b202_01-01 PX

OZ _,39633_-01 SXO

.88_09596677705269÷000

.59967982290708520+_00

1,5827;70+0; DY -2.008_568+0_ DZ 3,985731_+03

2.5807925+_ pTH ;,3355_78+01 AZ 1.0538_7+02

2,0776167+_ oYG -1.1992003+0_ _ZG 3._857310+03

2,3997_00+_ pTE _,756;88_+01 AZF 1,07995_Z+02

-2.138609;+0_ _yMP -6.7812300+03 DZMP 1.27553_n+oa

2.5807925+_; PTMP ;.3355_79+01AZMP 9,89877_+01

-2.138609_+0; DyME -6.7812300÷03 DZ_F 1,27553S_+0_

3.2527592+_ DY _ 1,313_3_1+03 DZ" 6,80_18_q+02

3.27_2+_2 VM 3,5731596+03 ARGM -6,3966277+01
-g.01_738+01 LOS 2,9728398+02 DES -2,3_;3;5_+01

1.;16_21+02 APE 2.98_7;17+01 RP 3.Sfi3B_Sq+03

5o51;880_+01 APO 2o9311828+05 TFP 2.883588R+00

7.022;678+03 pFR _.9808081÷02 _'T_ 3.899999g+07

1.205g001+02 ApFS R.3570273+01 RPS 1.05203_2+0S

1o02;126_+02 APOS -1,052o_82+05 TFPS 1._162116+01

2._2;038_+08 PERS 1.9;07239-02 _TAS 9.002_87_+01

-9.;65R185-01 PY 2,01B0260-01 P_ 2.52263R;-01

O.OOO00OO sYO _,0000000 SZ_ O,O0000nO

• *_*** CS_ / EARIH RE F. /PHASE _- 5
MEAN-OF-EPOCH 1969 P1 DEC. 1968, 16 HRS*.

T .3_265169763979G+001 HRS. FROM LAUNCH 0 DAYS_ 3 HRS.e

PHASE ELAPSED TI_E .1800000_+0_ SECS*

RESTART COORDINATES ( ER ANn ER/HR )

_XYZ .1_33500277;58_113+000 -.215222;962_835_96+_01

RuxYZ .273610082_3872267+001 -.2971513;921123712+n01

GEOCENTRIC

X ;.592;863+02 Y -7,;121197+0_ Z 3.250053_÷03 DX

R G.106372_+03 DEC 2.3636063+01 qA -R.6_5;5_2+01 V

GEOGRAPHIC

XG 3.608750_+0_ YG -6.;905581+03 ZG 3.2500S_3+03 OXG
ALT _.66_2963÷03 LAT 2.36960S_+01 LON 2.9907_05+02 VE

EARTH-MOON PLANE

XWP -_.61;9670+03 YMP 1.8926_96+0_ ZHP 6.39007_0+03 DXMP

R_P 8.106372_+03 DEMP 5.202_866+01 RAMp 1.57701_0+02 VMP

X_E -_.61;9870+03 yME 1.8926_96+_ 7ME 6.39007_0+03 DXME

PLAt_ETARY COORDINATES

X_ 8.8_91258+0W Y_ -1.5253717+0_ ZM -8.3389;67+0_ D_M

RM 1.95069_5+05 DEM -2*5308122+01 RAM -_.9A80729+01 L_

XSUN -1.513_7_7+05 ySUN -7.29000_6+07 ZSUN -3.16123_3+07 R_S

GEOCENTRIC OSCULATING ELEMENTS

SMA 1._R_56Df*_5 ECC 9.7_?_38-0! !NC 3.n_56837÷01 RAN

VH -3.2q07136+02 RNMP _.083_063+01 APMp 6.27298_6+00 INMP

TA 9.7872375+01 EA 1._10107+01 MA ;.932;015-01 SLR

SELENOCENTRIC oSCULATING ELEMFNTS

SRAS -5.61;2613+01ECCS 1.7_55900+03 INCS 9.519;677+01RANS

VHS 2.2528866+0_ RNHPS -1.787_198+02 APHP_ 6.1131832+011NMPS

16 MINS., _2.357 SEC%. G.M.T.

25 WINS., _2.661SECS. G.E.T. RAGR

,9_37038679q828657÷000

.3716365131569A2PT+O00

,33;;71;0751_35÷_03

3.2506810+03 DYM 1.3165678+03 _Z _ 6.823562_÷0_

3.256;786+_2 VM 3.5729382+03 ARGO' -6*3888_79÷01

-9,0118951+_1 LOS 2.95_0g6_+02 DES -2.3_3_5_+_1

1.;163976+02 APF 2.9852920+01 R n 3.553g_Pn+03
5.51_9379_0i APO 2.9295821+05 TF_ 2,88358_q+0_

7,0226831+03 pER 3.977289_÷02 _T_ 3,5999g99+0_

1.2390050+02 ApES 8.6252518+01 RPS 9.79958;S+_+

1,0970957+_2 APOS -9,R05P131+0_ TFPS 1.5672627+_I

1.59891_7+0+ DY -1.7272530+0_ D7 2.1602]_;+_

2.3578565+n; pTH _.813_51+01 AZ 1,09788_+_2

1,8919_05+n_ DYG -1,0331100+n_ _ZG 2,160213_+0_

2,166_30;+0; pTE 5._12610;+01 AZE 1.1_g012_+02

-I,9797778+0; DYMP -7,67_5115+_3 _ZMP 1.025176_+0_

2,3578565+0_ PTMP _,813_;9+01AZMR 1.1176Qn?+0_

-1,979777_+n; DYME -7,6785115+03 _7MF 1.02517_



TAS -5.90906_6+01 EAS -7.3607103+01 MAS

GEOCENTRIC UNIT VECTORS

WX 3.1_57729-01 WY 3.974_1_-01 WZ

GX -7,3662747-02 OY -8.9515_16-01 OZ

-l.b67gl16+05 SLRS 1.7107122+08 PERS

8.6201124-01 PX -9.4636934-01 PY

4.3962803-01 SXO O.OOO0000 SYO

2.6427536-02 MTAS 9,0032823+01

2.0179512-01 PZ 2,5231688-01

O.OOOOOO0 SZO O.O000OON

**s*** CSM / EARTH REF. /PHASE 4- 6

MEAN-OF-EPOCH 1969 21

T ,355351697R3g796+001 HRS, FROM LAUNCH

PHASE ELAPSED TIME .22499999+04 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RxYZ ,W72906787175165fi0÷000

RpXYZ .26914685427058574+001

GEOCENTRIC

X 1.6286595÷03 y -8.6111_R_÷03

R 9,3916295+03 DEC 2,10684_3÷01

GEOGRAPHIC

XG q,9460287+03 YG -7,2347221+0 x

ALT 5.9_91889+03 LAT 2.1115765+01

EARTH-MOON PLANE

X_P -6.0273998+03 YMP 1.31_8034÷03
RMP 9,3916296+G3 DEMP W.8937936+01

XME -6,n273998+03 YME 1,31_034+0_

PLANETARY COORDINATES

XM 8,8731930+04 YM -1.5243953+0_

P_t 1.9508082+05 DEM -2,5290102+0]

XSLIN -1,_398791+05 YSUN -7.2899993+N7

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.4819219+05 ECC 9.76017_1-01

VH -3.5479557+02 RNMP _.0754675+01

TA 1,0_97647÷02 EA 1,6333710+01

_ELENOCENTRIC OSCULATING ELEMENTS

_MAS -6,67WBllS+n1ECCS 1.396381_÷03

VHS 2.066170_+04 RNMPS -1,785R141+07

TAS -6,0531866+01 EAS -7.6455959+01

GEOCENTRIC UNIT VECTORS

*x 3.1460168-01 WY 3.9746355-01

_X -7,36_6717-02 OY -8.9515522-01

DFC. 196Re 16 HRS,, 24 MINS, p 12.357 SE_s. G.M.T.

0 DAYS_ 3 HRS., 33 MINS,e 12.661SECS. G.E,T.

-.25_03817126781177+001

-,26162526637182780÷001

.980314n90757R1117+OOO

.224041684554_16q7+000

Z 3.3761366+03 DX 1.$644712+04 DY -1.5207505+04 D?

RA -7.9289938+01 V 2.1856833÷n4 pTH 5.1582444+01 AZ

ZG 3.3761365+03 OXG 1.7225481+0_ DYG -g.846_02+03 nZG

LON 3,0435852÷02 VE 1,9883801+_4 pTE 5,9432706+01 AZE

ZMP 7.08127_7+03 OXMP -1.8443017+04 nYMP -8.0696198+03 nZMP
RAMP 1.6769_;0+02 VMP 2.1856833÷04 pTMP 5.1582444+01AZMP

ZME 7,08127_7÷03 DXME -1,_443017+04 DyME -8,0696198+03 _ZME

RAGR .336351540886331+003

1.3022882÷03

1.1251874+02

1,3n228aa÷03

1.21080_5÷OP

8.51219n6÷05

1.19550_5+02

8.51219n6÷0_

ZM -8.33388fi9+OW OXM 3.2485975+_3 DYM 1.3200986+03 DZM 6.8429269+02

RAM -5.9797190+01 LOM 3.2385127+02 VM 3.5727163+_3 ARG" -6,38106_5+01

ZSUN -3.1612_77+07 RAS "9.0113167+01 LOS 2.9353528+02 DES -2*3443_57+01

INC 3.0457B11+01 RAN 1._163756+02 APF 2.9855692+01 RP
APMp 8,27_8970+00 INMP 5.5149937÷01 Apo 2,9283036÷05 TFP

MA 6.0678010-01 SLR 7,0228288÷03 pER 3.97_T193+02 MTA

INCS 1.00268P3÷02 RANS 1.2658031÷02 ApFS 8.8294429÷01 RPS

APMpS 6,2g07023+011NMPS 1.1542287÷02 APOS -9,3272578+0_ TFPS

MAS -1,41312B5+05 SL_S 1.3015082+08 PERS 3.4259123-02 MTA%

WZ 8.6200263-01 PX -9._636247-_1 PY 2.0179154-01 P7

OZ 4.3962853-01 SXO 0.0000000 SYO O.O0000OO SZO

3,554034_+03

2.883577a+00

3.s9ggoq_+OP

g.31390_1+0_

1,7001_6÷_1

9.00_I031+_I

2.5234546-01

O,O0000n_

*$**** CSM / EARTH REF. /pHASE _- 7

MEAN-OF-EPOCH 1989 21 OEC, 1960* 16 HRS._ _1

T .367851697839796+001 HRS. FROM LAUHCH 0 DAYS, 3 HRS._ wO

PHASE ELAPSED TIME .27000000+09 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ ,80543918628558998+000 -.280982986290_0768+001

RUXY2 .2627351_2_2750477÷001 -,234650006k5096631÷001

GEOCENTRIC

X 2.7738617+03 y -9.6768638+0_ Z 3,4495613+03 OX

R 1,U6_1216+0_ DEC 1.8915287+01 RA -7.4005111+01 V

GEOGRAPHIC

XG 6,1647689+03 YG -7,958116_+03 ZG 3,4495611+03 DXG

ALT 7.1989959+03 LAT 1,8953_28+01 LON 3.0776321+02 VE

EARTH-MOON PLANE

X_F -7,3487245÷03 YMP 7.19_92_1+0_ ZMP 7,6625095+03 DXMP

RMP 1.06_1216÷0_ DEMP _,6060951+01 RAMP 1.7_0815+02 VMP

XME -7,3_87245+03 YME 7.19k92_1+02 ZME 7,66280o5+03 DXME

PLANETARy COORDINATES

XM 8,_972W_2+04 YM -1,523W163+08 ZM -8,3288109+04 DXM
R_ 1.9509222+05 DEM -2.5272037+01 RAM -5,9713_89+01 L_M

XSUN -1,3662877+05 YSUN -7.2899980+07 2SUN -3.1612372÷07 RAS

GEOCENTPIC OSCULATING ELEMENTS

S_A 1,WSI45W3+05 ECC 9,76009_1-01

VH -3.7813797+02 RNMP W,0676019+01

TA 1.1038849+02 EA 1.8013223+01

SELENOCEhTPIC OSCULATING ELEMENTS

SMAS -7.7389225+01ECCS 1.160;537+03

VHS 1.9188692+0_ RNMPS -I.T8_3050+02

TAS -6.150_880÷01 EAS -7.8_5993÷01

GEOCENTRIC UNIT VECTORS

WX 3.I_61617-01 WY 3,9746477-01

OX -7,3637591-02 GY -8.9515_9T-01

INC 3.0_58_73+01 RAN
APMp R.2759865+00 INuP

MA 7.203_198-01 SLR

INCS 1.OW3OSBO+O2 RA_IS

AP_pS 6.4203676+01 INMPS

MAS -1.2218325÷05 SLRS

WZ 8.6199677-01 pX

_Z _.3963058-01 SXO

'_INS,, 42,357 SECS, G.M.T.

MINS., 42.661 SECS. G.E,T.

,10016341131_09656+001

.1230211755063_I_6÷000

RAGq .33823167425_627_03

1.5272018÷0_ DY -1,3639512+0_ 07 7,150857n*02

2,0488586+04 pTH 5,_193686+01 A7 1.1432791÷0_

1.5715199+P_ DYG -9,7396636÷03 DZG 7.1508525+02

1._499798+04 PTE 6.3897265+01 AZF 1.27_47_6+02

-1.7310255+_ DYMP -8.2235833+03 DZMO 7,24637_+0_

2,0_8586+0_ PTMP 5._193687÷01 AZMP 1.2_56276÷07
-1.7310_55÷04 DYME -8,2235833+03 _ZMP 7.2_637_+0_

3.2465088+03 DYM 1.3236263÷03 _Z_ 6,8622751+N2
3,2205463÷02 VM 3.5724941+03 APGM -6,373297_+01

-9.0107384+_1 LOS 2.9166093+02 OES -2.3_43_83+01

I*_163636+_2 APF 2,9857189+01 RP 3.Ss_oq_o+O_

5o_150392+01 APO 2.9273677+05 TF_ 2,8835719+0n

7.O229277+03 PER 3,972_381+02 MTA 3,59999_+02

1.2876602+02 ApFS

1,1999448÷02 APOS
1.0421633+08 PEPS

8,995_83+01 RPS

-8.988_003+0_ TFPS

_.276992_-02 MTAS

-9,4635835-01 PY 2.0179026-01 P7

O.O00000O SYO 0.0000000 SZO

8,9729229+04

1.81945_n+01

9.00_q_71+01

2.523612P-01

O.O0000nO

****** CSM / EARTH REF, /PHASE _- 8

MEAN-OF-EPOCH 1969 21 DEC, 1968, 16 HRS.,

T ._80351697839796+001 HRS, FROM L_UNCH 0 DAYS_ 3 HR_._

PHASE ELAPSED TIME .318oon_o+oq SECS,

RESTART COORDINATES ( ER AND ER/HR )

HXYZ .11295562273275541+001 ..30899227861166687+001

RDXYZ .25584472959887208+001 -,21350578713892580+001

GEOCENTRIC
X 3.8901165+03 y -1.0639767÷04 2 3,_861316÷03 DX

_9 MINS._ 12,357 SEcs, G.M.T,

_8 MINS., 12,661SEcs. G.E.T.

.I0122528766773597+001

.50651378361870740-001

1._871_99+04 DY -1.2410461+04

RAGR ,3_Ntllfln763nq23÷O_3

DZ 2.q_42151+02



R 1,1852880+0_ DEC 1,710_5R7+01

GEOGRAPHIC

XG 7.2776003+03 YG -8.6818296÷0 x

ALT 8,_099_8+03 LAT 1,7135970÷01

EARTH-MOON PLANE

XMP .8.593931]403 YMP 1.1959057÷0_

RMP 1,1852880+0_ DEMP %35211_3+01

XME -8.5939313+03 YME 1,1959057+02

PLANETARY COORDINATES

XM 8,9212803+0; YM -1,522;3_7+n5

RM 1,9510365+05 DEN -2,5253927+01
XSUN -1,292696_+05 YSUN -7,2899967+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1,_811201÷05 ECC 9,?GO05_R-OI

VH -3.9959727+02 RNMP _,0597739+01

TA 1,1q6771_+02 EA 1,950_;_5+01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -8,8013025÷01ECCS 9,913_839+02

VHS 1,7993556÷0_ RNMPS -_,7828878+0P

TA_ -6,2202085+01 EAS -7,9905_18+01

GEOCENTRIC UNIT VECTORS

wX 3.1W625_3-01 WY 3.97W6636-O_

QX -7.3632167-02 GY -8,9515_30-0I

10

RA -6,9916552+01 V

ZO 3.W861315÷03 DXG

LON 3e099718;÷02 VE

ZMP 8,1621563÷03 DXWP

RAMP 1.792027_÷02 VMP

ZME 8,1621563+03 DXME

1,9371828÷0; pTH 5,625328_÷01 AZ 1,15593P5÷02

1,_359676+0; DYG -9,8352;66÷03 OZG 2.9_2165÷02
1,7W02726+0_ pTE 6,769_23÷01 AZE 1,3_82_69+02

-1,635865_+0_ nYMP -8,2535920+03 oZMP 6,2881143÷03

1,93?1828+0W PTMP 5,6253286÷01 A?MP 1,2799788÷02

-1,635865_+0_ oYME -8.2535920+03 _?ME 6,28811_3÷03

ZM -R,323721_+0_ DXM 3,2_1;7+03 DYM 1.3271513÷03 OZM 6,88160_6÷02

RAM -5,9630221+01 LOM 3,2025796÷02 VM 3,572271_+03 ARGM -6,365516N÷01

ZSUN -3.1612365+07 RAS -9,0101598÷01 LOS 2.8928658+02 DES -2,3;;3_66÷01

INC 3,0W58939÷01 RAN t,W163fib6÷02 APE 2,985805_+01 R?

APMp 8.2766575+00 %N_P 5,5150755+01 APO 2.9266988+05 TFP

MA R.3389811-01 SLR 7,0229971+05 pER 3.971_937÷02 MTA

INCS 1,0758;28÷02 RANG

APMP5 6,5215586+01 INMPS
MAS -1.07_2762+05 SLRS

WZ R.b199265-01 PX
Q? W,396328_-01 SXO

3.5541457÷0_

2,8835666+0_

3,59999_9+02

1,30G_079+02 ApFS 9.1365831÷01 RPS 8..T163?q_+n4

1,2373167+_2 APOS -8,7339320+0_ TFPS 1,92828_7÷_1
8,6_96090+07 PERS 5,1872617-02 MTAS 9,0_5779_+01

-9,;635570-01 PY 2,0179006-01 p7

0,0000_00 sYO 0,0000000 SZO

2,5_372_0-01

O,OOO00no

$$=$$* (%M / EARTH REF, /PHASE _- 9

MEAN-OF-EPOCH 196g 21 OEC, 1968, 1_ HR_,_

T ,_02_51697839796+001 HRS, FROM L.AUNCH 0 DAYS, 3 HRS,e

PHAGE ELAPSEO TIME ,36(1900_fl÷_ _FC_,

RESTART COORDINATES ( ER AND FR/HR }

HXYZ .I_W5093_W_36787&O÷O01

PDXyZ ,249057353_29_10÷001

GEOCENT_IC

X 4.9768057÷03 Y -1,1520989+0_

R 1.3027761÷04 DEC 1,556529_+01

GEOGRAPHIC

X$ 8,29_7298+03 YG -9,_180267+0_

ALT 9,5R_658_+03 LAT 1.5591547÷01

EARTH-MOON PLANE

XMP -9,77_9879+03 YMP -_,781_583+n_

R'AP 1.3027761+0_ DEMP _,130_78÷01

X_ -9,77_9879+03 YME -W.7818bR3+OP

PLAN_TA_Y COORDINATES

XM B.OW53010+OW YM -1,521W505+0 r

R_ 1.9511509÷0_ DEM -2.523_772+01

XSUr_ -1._19100R+05 YSUN -7.289995_+07

GEOCENTRIC OSCULATING ELEMENTS

S_A 1,W808811+05 ECC 9,7599959-01

VH -_.1943166+02 RNMp _.051R673+01

TA I.I818_51+02 EA 2.08598_7+01

SELErJOCFNTRIC OSCULATING ELEMENTS

S_AS -9.85973_4+_1ECCS _,6_46539+0_

VH_ 1.7000160÷(I_ RNMPS -1.78155_4+02

T_ -6._727321÷_1 EAS -8.10227_7+01

GEOCENTRIC UNIT VECTORS

*x 3.1403175-01 WY 3,97_6793-01

3X -7,3628703-02 GY -R,9515356-01

-.33_299;264169887+001

-.19647861;27;18593÷001

Z 3.49582?1+03

RA -6.06567_9+01

ZG 3,_q5R217+03

LON 3.1137130÷02

46 MINS,, _2,357 SEcs, G.M.T,

55 MTNS.* ;2,661SECS. G.E.T. RA_R

.I0150666782909137_001

-.3116019;4639;_657-002

oX 1._;76o69+0_ OY -1.1;205_8+0; DZ
V 1.8_59410+0; pTH 5.7928079+01 AZ

OXG 1,51255_2+0; DYG -1,0060750+_ BZG

VE 1,6537789+0; pTE 7,0856192+01 AZE

ZMP R,59909A7÷05 DXMP

RAMP -1,7719936÷02 VMP

ZME 8,5_90;07+05 DXME

-I,Sfi50283+OW oYMP -8,2171755÷05 OZMP

1.8_59;10+0_ PTMP 5.792R077÷01 AZMP

-1,5550283÷0_ _yME °8,2171755+03 DZME

.5_19919_1003219+003

-I,8112_7_÷_I

1.16516a?+02

-1.8112912+01

1.438541_q÷02

5.558R?_3÷03

1,50R78PS+02

5,55RG2qS+03

ZM -R.3186177+0; D_M 5.P_2315;÷_3 OY_ 1.550675_+03 OZM 6,90092_+02

RAM -5,95_67_9+01 LOM 5,18_6127÷02 VM 5,5720_82÷05 ARGM -6,55774n_÷01

ZStJN -5,1_12559+07 RAG -9.0095815÷01 LOS 2,8791223÷02 DES -2,5_54_+01

1,_163520+02 APF 2,9858591÷01 R? 5,55_176_+03

5,5151052+01 APO 2,926_20W+05 TF_ 2,883561_÷_

7,0250_79+03 pER 3,9705323÷02 "TA 3,59999Qq+0_

1,3226_37+_2 ApFS 9,2603286+01 RPS 8,51353n5+0_

1.268_601÷0_ ApoS -8,5332588+04 TFPS 2,02877_3÷01
?,_68173_+07 PFRS 6.1505727-82 _TA_ 9.006627_+01

INC 3,0_59279+01 RAN

APMp R._771067+00 INMP

MA 9,47_39PR-01 SLR

INC5 1.1029921÷02 RAHS
AP_PS 6.b0_7W?9+01 INuPS

MAS -9,5752_5+04 SLRS

W? R.6198965-01 PX

QZ 4.5965WQ5-01 SWO

-9,_635387-01 PY 2,0179029-01 P7

0,0090000 sYO O,_O0000n SZO

2,525786Q-01

_,00000n0

===-== L!)M / EARTH REF. /PHASE W- I0

MEAN-OF-EPOCH 1969 21 _EC. 1968. 17 HRS.÷

T ._52226697859796+001 HRS. PROM LAUNCH U DAYS, q HR_.e

PHASE ELAPSED TIME .573750n0÷0_ 5ECS.

RESTART COORDINATE5 ( ER AN_ ER/HR )

RXYZ .29589_015061_0546+001 -.45_412_61529195_5÷n01

RDXYZ .2_1958993_30882_0+q01 -.1_61_10526_661_61+001

GEOCE_JT_IC

X 9.7771212+0_ y -I._96fl8_3+0_ Z 3.5297921+05 DX

R 1.8179869÷0_ DEC 1.0553769÷01 RA -5.685_829+01 V

GEOGRAPHIC

X_ 1.2015036+0_ YG -1.3230987÷0_ ZG

ALT I._736522+0_ LAT 1.0566888+01 LON

EARTH-MOON PLANE
XV_ -I._7_9856÷0_ YMP -5.2155178+_ ZMP 1.0129715+0_ DX_P

R_P 1.8179869÷_q DEMP 5.3861966+01 RA_P -1.67702_R+02 VMP

XME -1.47_9856÷09 yME -3.2153178+0_ 7_E 1.0129715+0_ DXUE

PLANETARY COORDINATES

X_ 9.05918_9+0_ YM --I.5167_00÷N5 ZM -8.29_1800+0_ DXM

_ 1.95i697_+05 D_ -2o5!_9x0_0! _a M -_.q15N971÷01 LnM

XSUN -8.6955_37+0_ ySUN -7.2899876+_7 7_Ut_ -5.16123?5+02 RAG

GEOCENTRIC OSCULATING ELEMENTS

SMA I._80586_÷05 ECC 9.7599105-01 INC 3.0_6022_+01 RAN

VH -_.9789280÷_2 RNMP _.01_9987÷_1 APMp 8.2782268+00 INMP
TA 1.2896020+{_ EA 2.6002659÷01 MA 1._865579+00 SLR

_2 MINS., 19.857 SECS. G.M.T.

51 _INS., 20.161SECS. G.E.T.

,9668572575761_??R+000

-,13625822506qR?RP6+O00

RAGR ,350g22574521625+003

I._900659÷0W DY -8.49_7_82÷03
1.5;66878÷04 pTN 6.5022183÷01 AZ 1,tR73_2+02

3,329791T+03 DXG 8,2169_88+03 DYG -I.167662S÷0_ _Z_

3,122_255÷02 VE 1.4299970÷0_ pTE 7._5_52_8÷01 AZ_

-7,92028_7÷02

-1,5238n_+02

1,_165_26+02 APF 2.9859660+01 RP 3.55_25_g÷03

5.515205_+01 APO 2.9252303+n5 TFP 2.8855_25_0_

7.0251232+03 pER 3,96R_4_n*A2 MTA 3,59qggqQ÷02

5,2522718÷03 nYM 1,5475652÷03 _Z'_ 8,9929777÷02
5,09926_5÷02 VM 5,5709825+03 A_GM -6,3208215÷01

-9.00683_1÷01 LoS 2.7900908÷0Z I_ -2,3_3_A_+01

"1,2926282+0_ DYMP -7,7592;82+05 DZMP 3,;5258_1+03

1.5_66578+0_ PTMP 6.5022178+01AZMP 1.5851875+02

"1,_926282+0_ _yME -7,7592_82÷_3 _ZMF 3,_525RU1+03



11

SELENOCFNTRIC OSCULATING ELEMENTS

%MAS -1,4821671+02 ECCS 5.3361867+02 INCS 1.1R68660+02 RANS 1.3788058+02 ApES 9.7132995+01 PPS 7,89W29B7+OW

VHS 2.3Pb55_940_ RNMPS -l,776129_+82 APMpS 6,8R50187+011HMPS 1.36G_037+02 ApoS -7,9239_22÷0_ T_PS 2,_297_27+01

TAS -6._167678÷01 EAS -8°_1527n7÷0l MAS -6.2799909÷04 SL_S _*220_596+07 PERS 1°1336095-01MTAS 9°010737R+01

GEOCENTRIC UNIT VECTORS

_X 3.1_69712-01 tY 3*97_7395-0t WZ _*b1981_-01 PX -9°_63_93_-N1 PY 2.017q256-01 PZ 2,52393_0-01

_X -7,3621293-02 GY -8°95150_2-01 OZ _.3964259-01 SXO 0°0000000 sYO O°O00NO00 SZO O,ONONOnO

**$$** CSK I EARTH REP* /PHASE _- 11

MEAN-OF-EPOCH 1969 P1 DFC. 196_, 17 HRS.* _6 MINS., _2.357 SEcs° G.M.T°

T ._92851697839796+001 HRS. FROM LAUNCH 0 DAYS, 4 HRS°* 55 MINS,, _2.661 SECS. G°E°T, RAGR ,3570330079815R7+003

PHASE ELAPSED TIME .720000NO+n_ SEC%°

RESTART COORDINATES ( ER AND ER/HR )

HXYZ ._711106RO521W_61+O01 -.WOQSO2_860RI09615÷O01 .g025181328966P_1÷ONO

RDxYZ .2079460_2677_!673+001 -.126_8_R99_1_5211+001 -°176751711060513_8+000

GEOCENTRIC

X 1,2780805+0W Y -1.68581W0+0_ Z 3.10821_W+03 DX 1._OR7290+OW DY -7,3W05685+03 D7 -1.02740S_+03

R 2.138239G+0_ DEC _*3583090+0N _A -5.28328_2+01 V 1*_17_931+0_ pTH 6.5119337+01 AZ 1,19398_2+02

G_OGRApHIc

XG 1.3_36261+NW YG -I°617_998+0_ ZG _.I0821_4÷03 DXG 5.28W7078÷_ DYG -1.2746999÷0W _FG -1°027W05_+03

ALT 1,7938706+_ LAT 8.3672023+0D LON 3.1013_16÷02 VE 1.3837258+_ pTE 6.83653_6+01 AZE -1,2505671+02

EARTH-_OON PLANE

X_P -1,7734702+0_ YMP -_.96920_0+0 _ ZMP 1.0862513÷04 DXMP -1,17R_$29+0_ DyMP °7.4117144+05 _MP 2.6895057÷05

R_P 2.1382396+0_ DEMP _,053)_96÷01 RAMp -1,6_3_7_1+02 V_P 1,_17R951+R_ PTMP 6°5119336+01 AZMP I°38_276+0_

X_£ -1°773_702+0_ YME -_°96920_0+0" Z_E 1°086251_+04 DXME -1,178_529÷_ _YME -7,_1171_+05 07ME 2,6895057+0_

PLA:JETARY cOORDINATES

XU 9.1369013+0W YM -1.5134fl32÷05 ZM -P.277_7_I÷04 DXM 3.2253318+03 DYM 1.3587_4W+03 _Z_ 7.05W917_÷0_

Rv 1.95207_2+05 DEN -2.508R936+01 RAM -5,bfl80612+01 LOM 3*0_0R637÷02 VM 3.57024?9÷03 ARGM -6.295573_+01

XSUN -6.303571_+04 YSUN -7*2f199816+07 ZSUN -3.1612299+07 RAS -9°00_95_2+01 LOS 2.72917_+02 DES -2.3_34q1+_I

GEOCENTRIC OSCULATING ELEMENTS

S_A 1._802996+05 ECC 9,759RqWG-01 INC 3.0W60718+01 RAN 1,416339W+02 APF 2.986_035+01 RP 3,55W27_1+03

VH -5,_15_106+02 RNMp 3,9897_23+01 APMp 8.2787579+00 INMP 5*5152652+01 APO 2,925056_÷05 TPP 2*88354_÷0n

TA 1,33_7696+02 EA 2,876_945÷01 MA 1.85522_7÷00 SLR 7.0232166+03 pER 3,96R19Wl÷02 MTA 3.59999qq÷02

SELErJOCENTRIC OSCULATING ELEMENTS

S_AS -I.8161951+0_ ECCS 4.2001516÷0 o INCS 1.2213056+02 RANS I*405584R+02 APFS 9.9516050+01 RPS 7.61013PQ+N4
_HS 1.2525769+0_ RNMPS -1.7730616+_2 AP_p_ ?.02971_6+011N_PS 1._077047+02 APOS -?.6_6_569+04 TFP% 2.65711_7÷01

Tn_ -b.W755903+N1 EAS -8.595000_+01 _% -_.06699o2+04 SLRS 3.PO39812+07 pERS 1.537&642-01 _TAS 9.0136_I_+01

GEOCENTRIC uNIT VECTORS

_X 3.IWBS_gT-N1 WY 3.97_7792-01 Wl fl.6197691-01 _X -9.W634733-_1 PY 2.017_365-01 PZ 2.52W00_2-01

,_X -7,3617831-02 _Y -B,951_837-01 _Z 4,596_733-01 SXO O,O000flO0 SYO O.O00_OOO SZO O,Oflooon_

T_AX TERvINATION



12

TABLEII.- TRANSLUNARCOAST- Concluded

(h) "TLI cutotf + 2 hrs" to pericynthion

$$se=* CSM / EARTH REF. /PHASE S- 1

MEAN-OF-EPOCH 1969 21 nEE, 1969, 17 HRq,p _G MINS. P _2.357 SECt, O.M,T.

T ,_92851697839796÷001 HRS, FROM LAUNCH 0 DAYS? _ HRg,t 55 _IN_._ _2.661SFCS, G,F,T,

PHASE ELAPSED TIME

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .371110650521_61+N01

PDXYZ ,2079_60_2677_1673+001

GEOCENTRIC

X 1,2780805+R_ y -l°655_l_O+Oq

2.138239b÷09 DEC 8.355_09n+0_

G_OG_APHIC

x_ 1._6362h1+0_ YG -1,6173998+0_

,_LT 1,7938T06_09 LAT 8,3672023+0(I

EARTH-MOON PLANE

XMP --1.7739702÷D_ YMP -_,96g?n_O+_

RMP 2.138239b+0_ DEMP 3,0531_99+0t

X_F -1.7739702*09 YME -_.96920_0+03

PLANETARY cO0+_OINATES

X_ 9.13h9015+fl_ YM -1.515_53_÷0 _

._ 1.95207_2÷05 OE_ -2,5058936+0I

XbU'l --_.30357_÷0_ YSUN -7,28gg816÷07

GEOCENTRIC OSCULATING ELEMENTS

%MA 1,_80299b+_5 ECC 9.7_99_6-_1

VH -5,_15_106+02 RN_P 3,95q7_23÷01

TA 1.33_7696+02 EA 2.87699_5+01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS --I,8161951÷02 ECCS _,2001516+02

VHb 1,2525769+0_ RNNPS -I,7730616+0_

TAS -6._755903+01 EAS -8,5_5000_÷01

GEOCENTRIC UNIT VECTORS

wX 3.1_o5397-01 WY 3,97_7792-01

_X -7.3617831-02 _Y -8.951_837-01

.T2OOOOn_+Rq SEC_.

-.;8950298605109615÷_01

-,12628_999_1_5211+001

,902518132896bR3_1+0_0

.,176751711060513_8*050

Z 3.108212;+03 _X 1._087P90÷0_ DY -?.3_05685÷03 D7

RA -S.2532832÷01 V l.q178Q31+n_ pTH 6.5119337÷D1 A7

70 3,108217;+03 nXG 5,_8_7078÷_3 DYG -1,_7_F999*0# DZG

LON 3.1_13_1G+02 VE 1.3837258+_ PT_ ¸ _.836_3_6+01 ^ZF

RAG_ ,35T033007981597÷003

-1.027_S*_

-1,2505671+0P

7_P 1,{}_62513+0# OX'P -1.175_529+_q f)YMP -7,_1171_÷03 nZMP _,6895_7+0_

P_p -t.b_3#731÷O_ VMP 1,_178_31÷n_ PTMP 6.511Q336+01 A?MP 1.35_??_+_
7_F 1.0_b2513+0# DXME -l,tTsqs29÷n_ _yME -7°_1171_+03 _7Mr _,6_q_0%7÷03

/M -R,27727it1+09 _W 3,_255318÷03 DYM 1,_557_;_÷03 _ZM

RA_ -5.8580612+01 L_M 3,n_OF637÷n2 VM 3.5707_79÷03 _RG'

I'JC 3°0g6071_+01 RAN 1,_16339_÷_2 APF 2,9860035÷_I RP
aP:_p R,2757579+0n INMP 5,5157_$2÷nI APO 2,92_056_+05 TFP

_A I,_5527_7÷0n SLR 7,n23_166÷03 pFR 3,96819_I÷02 MT_

TNCS 1.2913D%6+02 RANS I,_05SR_ReR? _pF% 9,9516050+01 RPg

ApM_ 7,0297176÷01 INMPS 1._077n_?÷_ _PO% -7,6_6_569÷0_ TFP_

WAS -S,O_6_QI+O_ SLRS 3.203951_+n7 _FRS 1,$3768_2-01 _TA_

W7 8,b197b_1-01 PX -9,_639733-01 PY ?,_179368-01 P7

qZ _o396_773-01 S_O O°RO00000 sYO Q,OOOOnO0 %ZO

-6.S95573n÷nl

-2.39g3_91*nl

3,55_27_1+_3

2.RR35_P¢,÷On

3,59q99_9+02

7,81013?o÷0_

2,6571137÷01

9,0136_13÷01

2.52_00_?-_I

O,OOOOOnn

$*$*** CSM / EARTH i_EF. /PHASE 5- 2

_EAN-OF-EPOCH 1969 2t _FC, 19b_, 17 HR%,_

T ,_99999999Q_q099+001 HRS. FROM IAt_NCH u DAY_, _ HRS,'

PHASE ELAPSED TIME ,7_57_nq+0_ _EC_,

RESTART COORDINATE_ ( ER AND ER/HR )

HXyZ ,3P5897358536_26_8+001 -,qqq_276#12_51_21+n01

RDXy/ ,2_J577557_618123_÷001 -.1_3_Sbg615n686717+n01

GEOCENTRIC

X 1,32900W8÷_q y -1,71(.5516+09 Z 3,06_NS75+03 _X

K 2.192_160+0_ DEC _,0337q31+O:: RA -5,22519n7÷01 V

GEOGHAPHIC

X,_ 1,38_9_79_0_ YG -I,6717_23÷0u ZG _,06_0578÷03 _XG

ALT 1.8_80#51+0_ LAT 8o0#21307+0_ LON 3,09639q_+02 VE

EARTH-_OON PLANE
X_l' -1.R23_178+Ow YMP -5,2679b05÷0_ ZMP 1,097_157+0# OXMP

RMP 2,192_1G0+0_ DEMP 3°0036_+_t RAMP -1,b38856_+02 VMP

X_E -1.8_39175÷0_ YME .5.2679605÷0 • 7M E 1°U_7_157÷09 DXME

PLANETARY COORDINATES

_v 9.1S05565+0_ YH -1,512907_+_ Zu -_.27#28_+0_ O_M

97_ 1,9521_08÷05 DEM -2.5078332÷01 RAM -5,89330A6+01 LOW

XSIJN -5.5827909+0_ YSUN -7,289gRn5÷07 ZSUN -3,161229_+07 RAS

GEOCENTRIC OSCULATING ELEMENTS

S_A 1,_802933+05 ECC g,759_93_-_1 INC 3.o_60_n5+01 RAN

VH -5,#8626W2÷02 RNMp 3,9853003+01 ApMp R,2788WP_+OO INMP

TA 1,3_13719+02 EA 2,9208362+01 MA 1,9200915+00 SLR

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -1,87_599T+02 ECCS W,O_SA?52÷O? INCS 1°_262662+02 RAMS
V_4S 1.2329100+0q RNMPS -I,77_5632÷0_ APMPS 7,0532633+01 INuPS

TAS -6,_8_5_58+01 EAS -8,56_8156÷Q1 _AS -#,8992911+0_ SLRS

GEOCENTRIC UNIT VE3TORS

• X 301965515-01 WY 3,97_756_-0t WZ R,b197612-01 PX

_X -7,5617251-02 _Y -8°951_797-01 _Z _,39b_8_-01 S_O

_O *_INS., 59,695 SECSo G,M.T.

sg '4INS,, 59,99q SEC%. G,E,T. RAGR

,_R_6971300359q_6_*nofi

..IR18R6_60Q373q_2+nqO

1*1961301+_ DY -7.t761307,_3 DZ

1.3955830÷_g pTH 6.592_39_+51 A7

_.78_71_+_3 DYG -1.2913737+0_ DZ_

1,3512116÷_ pTE 6,707_317÷01 AZE

-1,1616_1G÷0_ _yMP -7,_5319_7÷03 _TM_

1,3988R30+0# PTMP 6.5_23397÷01 A?M_

-1,1616_16+_W DyME -7.35319_ ?÷n3 DZ_ r

3,22_1051÷03 pyM 1,3607_35+03 9Z u

3.fl305571+_2 VM 3,5701182÷03 ARG M

-9,00_6237÷01 LOS 2,718_557_02 DES

1.q163388+_2 APF 2.986_091÷01 RP

5.5152763+_1 APO 2.9250_39+05 TFP
7.Q23222_÷03 pFR 3.9681685÷_2 MTA

1,_096R32÷02 APPS q.9897778+_1 RP_
l._1372_q+n2 ApoS -7,6031_27÷n_ TPP%

3.0685335÷07 PERS 1.612_288-01MTA_

-9._63_698-01 PY 2.017_390-01 PZ

0._000000 sYO 0,000_000 _Zn

,3581hR18589731q+_A3

-1.05725_3+03

l,lgbROq'+O_

-1.057257_÷03

-1.22175aS÷07

2.5839_a2.0_

1.39699n_÷02

_°5939_?÷03

?,OGSRR_÷P?
-6,29113_÷N1

-2.3_3#93÷01

3.55_251T÷03

2,9535_u+00

3,599999_*02

7.5656_n7÷0_

2.69_3773÷01

9,01_161_÷01

2,52_01_-01

O.O_oonnP

****** CSM / EARTH REF° /PHASE 5- 3

MEAN-OF-EPOCH 1969 21 DEC, 196P, 22 HRS.e

T ,IO000000uOOOOO0÷O_2 HRS, FROM LAUNCH 0 DAYS, 9 HR_,_

PHASE ELAPSED TI_E ,75_573_9+05 SECS,

RESTART COORDINATE3 ( ER AN_ pR/HR )

_XYZ ,119890376_5_50035+002 -,889775_9327620037÷_01

kfXyZ .1357550357_29729+001 -.5_q_99676397091+000

GEOCENTRIC

W 5,1_26826÷0_ DEC -I.051n867÷00

GEOGHAPHIC
XG -1.7_97265_0_ YG -_,83#qSnO÷O_

50 ,_INS,, 59,695 SECS, G,M,T.

59 MINS,, 59,999 SECS, G,E,T,

-,2739217_6W55#97_I*_00

-,2W_3695231089SI_0÷_00

RAGR .733135237891_99÷_

ZG -9,;336526÷02 DXG -_,721633_*0; DYG -7.2323209÷02 _Z_ -1,_88237+0_

Z -q,9336878÷02 OX 7,5910396+03 oY -3,19_0580+03 O/ -i,_G882_¢_3

RA -_,b_81279÷01 V 8,6287_83÷03 pTH 7,5295137÷01 AZ 1,20_625_+07



ALT _.7982897*0_ LAT -1.051557940 n

EARTH-MOON PLANE

XMP -_._708771÷0_ YMP -2.11_7718÷fl_

RMP 5.1928826÷0_ DEMP 1.590503_+fll

XNE -_._708771÷0_ YME -2o11_7718+0,

PLANETARY COOROINATES

XM 1.00925_6+05 YM -1._705_95+08

RM 1.9569710+05 DEM -2._301636+01

XSUN 2.355_327+05 ySUN -7.2898516+07

GEOCENTRIC OSCULATING ELEMENTS

SMA I._811093÷05 ECC 9.7600_9-01

VH -8.b319315+02 RNMP 3.67_9551÷01

TA 1.5221103÷02 EA _.8023123+01

SELENOCENTRIC OSCULATING ELEMENTS

SMA5 -5.80676_7÷02 ECCS 9.53935_6+01

VHS 7.0051676÷03 RNMPS "1.7520208÷0_

TAS -6.9_3580_÷01 EAS -9.6226682+01

GEOCENTRIC UNIT VECTORS

_X 3.1_83_71"01 WY 3.9768_13-01

QX -7.35302_3-02 QY -8.950_217-0]
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LON 2,50105P_÷02 VE

7MP 1._093199+0_ DXMP

RAMP -1.5_68536+02 VMP

ZME 1._n93199+0_ DXME

ZM -8.05372_÷0_ DXM

RAM -5.553778_÷01 LOM
ZSUN -3.1611732÷07 RAS

INC 3.0_78923÷01 RAN

APUP 8.28659P8+00 INMP

MA 6._5066g2+00 SLR

INCS 1.3;9101;+02 RANS

APMDS R.32389_0+011NMPS

MAS -1._n_9563+0_ SLRS

WZ 8.6181578-01 PX

_Z _.3987816-01 SXO

2.2272705÷_ pTE 2.1781278÷01 AZE -_.30853_5÷01

-7.0_95252+03 oYMP -;.963R681+03 _ZMP 3.;569911÷02

8._287_83+03 PTMP 7.32951_1÷01AZMP 1._3569P5+02

-7.0_95252+03 DYNE -_.9638681÷03 D7ME 5._569g11+02

3,13_1276+03 DYM 1,;98125;+03 D2M 7.82017_5÷02

2.311_872+02 VM 3.56071_+03 ARGM -5.9812996÷01

-8.981_869+01 LOS 1.9687160+02 DES -_.3_5387+01

1._163239+f12 APF 2.9861552+01 RP

5.5171878+01 APO 2.9266787+05 TFP

7.0227132+03 pER 3.g71_80_+0_ UTA

3.85399n7÷03

2._37_63÷00

3.5999909÷02

1.5_;7085÷02 APFS 1.1665988+02 RPS 5._812111÷0_

1.573070_÷02 APOS -5.5973_6_+0_ TFPS q._3067_F÷01

5._835335÷06 PERS 8.7906113-01MTAS 9.060063_÷01

-9._629_0_-01 PY 2.018589_-01 P7

0.0000000 sYO 0.0000000 SZO

2,525;P_-_1

O,OflO00_D

*****$ CSM / EARTH REF. /PHASE 5- 4

MEAN-OF-EPOCH 1969 _ DFC. 1968e 3 HRS.* 50

T .15000000U000000÷0_2 HRS. FROM LAI_NCH 0 DAYSP 1_ HRS.e _9

PHASE ELAPSED TIME ._3_57339÷05 SFCS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .1_0683882_675890_÷002 -.11152_7995n9_0106÷002

RDXyZ .11018852507030_R8+001 -.376_59n853_860282+000

GEOCENTRIC

X 6.2226329+0_ Y -3.8_08399÷n_ Z -5.01171_7÷03 nX

R 7.3296919÷0_ DEC -3.920691_+00 RA -3.168_22÷01 V

GEOGRAp_IC

XG -7.312_918+0_
ALT 6.9853091+D_

EARTh-MOON PLANE

X_P -G._779800÷0_

RMp 7.3296918+0_

XME -6._779800+0_

PLA_ETARY COOROINATFS

XM 1.1006695÷05

RM 1.9621316,05

YG 2.59Wq132+07 ZG -5.0117195+03 DXG

LAT -3.9219210+0n LON 1.7979672+02 VE

YMP -3.1132337÷0, ZMP 1._380317+0; DXMP

DEMP 1.131_03+01 RAMP -1.b_33165+02 VMP

YME -3.1132337+0, ZMF 1._380317+0_ DXME

YM -I._2_Iq65+05

OEM -2.3;59367÷01

XSUN 5.2990_80÷05 YSUN -7.2896237+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1._e_376÷05 ECC 9.7603877-01

VH -1.052_353+03 RNMP 3.3653753+01

TA 1.57_8591÷02 EA 5.8803398+01

SELENOCENTplC OSCULATING ELEMENTS

SMAS -9._63602+02 ECCS _.3567836+01

VHS 5.50395_6+03 RNMPS -1.7_18835+02

TAS -7.38_3807+01 EAS -1.07_3635+02

GEOCENTRIC UNIT VECTORS

*X 3.1526771-01 WY 3.983_I09-nl

_X -7.3316967-02 GY -8.9_68_31-01

ZM -7.8112186÷0_ DXM

RAM -5.2301881+01 LOM
ZSUN -3.1610739÷07 RAS

INC 3.05331_6+01 RAN

APMP 8.29560W5+00 INMP
MA 1.09672_8+01 SLR

INCS 1.3808470+02 RANS

APMPS 9.38685_W+011N_PS

MAS -7.8_09_77+03 SLRS

WZ 8.61335W6-01 PX

GZ _.WOGWtn8-01 SXO

MINS., 59,695 SEcs. G.M.T.

MINS., 59.q99 SECS, G.E.T, RAGR

-.1;552312612332;61+001

-.2_9196018108765;I÷000

6.;0;9338+03 DY -2.1882;55+03 DZ

6.8982955+0_ pTH 7.5392163÷01 AZ

.1;8518858681000+0_]

-1.33_2_8_÷03

1.2030_÷0_

-6._899916+03 DYG 3.0921382+0; OZG -1.332P577÷0_

3.1623_02÷0_ pTE 1.2186205+01 AZE -q.1627172÷01

-5.7115717+03 DYMP -3.8678009÷03 DZMP -7.8061678÷01

6.898_957+03 PTMP 7.53_2170+01 AZMP 1._55÷02

-5.7115717÷03 DYME -3.8676009+03 DZME -7.806167#÷01

3.0362287+03 DY M 1.6303887+03 DZM 8.5;7#3_2+0?

1.5917926+02 VM 3.550695_+03 ARG M -5.673171_÷01

-8.9583505+01 LOS 1.218976_+02 DES -2.3_29q_÷01

1._16_288÷_2 APF 2.98;P880+01 RO 3.55210_1÷03

5.52_6_8÷01 APO 2.92935_3÷05 TFP 2.88_8860+00

7.019_o26+0_ pER 3,97679_3+02 MTA _.5999999+0_

1.599556_+02 APFS 1.27_3103+02 qPS ;.00_003g÷0_

1.6200875+02 APOS -q.192211_+0_ TFP_ 5._74_+01

1.78_533;+06 pFRS 1.8123837+00 MTA% 9.13152_7÷_1

-9._6166_-01 PY 2.02070_1-01 P7

O.OOflO000 sYO 0.0000000 _ZO

2.52856_-01

0.00000_

****** CSM / EARTH REF. /PHASE 5- 5

MEAN-OF-EPOCH 1969 22 DEC. 196P. 0 HRS..

T .200000000000000+002 HRS. FROM LAUNCH 0 DAYS, 19 HRS.'

PHASE ELAPSED TIME .61W573_9÷05 SECS.

RESTART COORDINATE_ ( ER AND ER/HR )

RXYZ .2_175W387809690_W+O02 -.1279hb_1_01_00988+002

_UXYZ .951_6228813g7_3+000 -.289_1589500330210÷000

GEOCENTRIC

X 7,981_671+0_ Y -_,W07_920÷09 Z -8.83508fl6÷03 DX

9.1600688+0W DEC -5.53_90_I+00 RA -2.8905971+01 V

GEOGRAPHIC

XG -_.7_18822÷0_

ALT 8._956863+0_

EArTH-MOON PLANE

XMP -8.2398632+0_

RMP 9.1600688+0_

XME -8.2398632+0_

PLANETARY COORDINATES

XM 1.1890723+05

R_I 1.9675989÷05

YG 8.7015878+09 Z3 "R.8350Pq_+03 _XG
LAT -5.5362886+00 LON 1.07369_3+02 VE

YMP -3.7539626+0_ 7UP 1.3853811+0_ OXMP

DEMP 8.6988708÷00 RAMP -1.5550667+02 VUP
YME -3.7539626+0_ ZME 1.3_53811+0_ DXME

YM -1.37;0055÷05

DEM -2.2556#_0+01

XSUN 8.2;25;97+05 YSUN -7.2892969÷07

GEOCENTRIC OSCULATING ELEMENTS

S,_A I._8_0877÷05 ECC 9.760_63_-01

VH -1.198W033+03 RNMP 3,056686W+01

TA 1.6109987+02 EA 6.691133_+01

SELENOCENTpIC OSCULATING ELEMENTS

SMAS -1.2_79810÷03 ECCS 2.38_I_30+011NCS

VHS W.7783907+03 RNMPS -1,7338853+02 APMpS

ZM -7.5_75907+0_ OXM

RAM -_.9126896+01 LOM

ZSUN -3.1609317÷07 RAS

INC 3.0639502+01 RAN

APMP 8.30_1798÷00 INMP

MA 1.5W6_873+01 SLR

1.396_866+02 RANS

1.0386183+02 INMPS

_0 _INS._ 59.695 SECS. G.M.T.

59 MINS.. 59.999 SECS. G.E.T. RAG_

-._565;039581156236+001

-.2181;8_6616_5_1_6÷000

5.530_667+03 DY -1.67996_I÷03 DZ

5.9137_06+03 pTH 7.6393312+01 A7

.22372;19357_0+003

-1.25059_5÷03

1.20183_3+02

2.9308;9_+_3 DY M 1.7571891+03 _ZM 9.2;57366+0_

8.71_890_+01 VM 3.5_01165+03 _RGM -5.3668_19+01

-8.03521_0÷01 LoS ;,6923665÷01 DE% -2.3;;2153+01

1.;167822+_2 APF 2.9809578+01 RP 3.5;7511_÷03

5.5335005+01 APO 2.932700_÷05 TFP 2.887963_÷0n

7.01022_6+03 pER 3.983_359÷02 MT_ 3.59999oa+OP

1.635_853+02 ApPS 1.36_3277÷02 RP% 2.8505671÷0_

1.6_6_685+02 APOS -3.1001633÷n_ TFPS 6.1017377÷01

-_.99507_1+03 _yuP -5.158_601+03 DZMP -2.55_723P+_2

5.9137_06+03 PTMP 7.6393312÷01AZMP 1._87263+02

-_.99507_1+03 _yME -3.1553601+03 _ZMF -2.55972_2+0_

3,5719701+0_ _yG 1.709FTOI÷OW DZG -1.250601g+_3

3,961972_÷0_ pTE R.3_15_68+00 AZF -9,1_222_n÷01
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TAS -7.8275953+01 EAS -1.198#811÷tlp MRS -5.33139;8+03 5LqS 7,0812168÷05 PFP%

GEOCENTRIC uNIT VECTORS

wx 3.1601290-01 WY 3,99R79_7-01 WZ _,60390R_-01 oX -9.M59_955-nl PY

Ox -7,29059R_-02 GY -8,9399792°01 OZ _._220110-01 SXO O*O00000O SYO

2,7696806+00 MTAS 9.2_039n6÷01

2,02_6889-01 P? Po533_q23-nl

OonO000OO _Z_ O,OOOOOnO

***Is* CSM / EARTH REF. /PHASE 5" b

MEAN°OF-EPOCH 1969 2? OEC, 196At 13 HRS.* 50 _ZNS, e 59.G9_ SECS. G,M,T,

/7 / T ,_SO000000000000÷O02 HRS° FROM LAUHCH I DAYSp 0 HRS. e 59 MINS.e _9._g n SFCS. G.EoT.
PHASE ELAPSED TIME .79W573_q+0S _ECS.

RESTART COORDINATE_ ( ER AND ERIHR )

_XYZ .276572_nW70166_g1+0_2 .,l_ng526W57_STW659+O02

RilXYZ ,B_BB}7_3RO3527W_7+O_O -,23_3R_StOq_WB507÷OOO

GEOCENTRIC

( 9.SPwg699+OW

1.0762672+05

GEOGRAPHIC

XG 8,8561179+0_

ALT 1,041_29_+05

EARTH-MO0_ PLANE

_P 1,0762672÷05

X_E -9,855650_+0R

PLANETARY COORDINATES

XV 1,_TW2W82÷05 YM -1.3201W29÷05

_ 1.9733q82+05 DEM -2,1597962÷01

XSOh 1,118590_+06 ySUN -7,2BRRTI3÷07

GEOCENTP_C OSCULATING ELEMENTS

S_A 1.4_613_1+05 ECC 9.761R669-0_

Vti -1,320P869+03 RNMP 2.7W8g762+01

TA 1,6330110÷D2 EA 7,3589106÷01

SELENOCFhT_IC OSCULATING ELEMFNTS

SMAS -1,W_21_65+03 ECCS I.Wt6gwST+01

VHS W,_gRA_6_03 RNMPS -1°72_g_1_07

TAS -8._h_6639*01 EAS -1,333D755+07

GEOCENTRIC UNIT VECTORS

WX 3,171_632-01 _Y _*023_391-01

)X -7._19685_-02 OY -R.9267703-D]

-.36_9976S3S7119P66+001

-*203008329_SP2_W;_÷_DD

Y -W,85W315W÷O,; Z -1,2W32519÷0_ _X _*9212S59+03 _Y -1,360_0;6+03 DF

DEC -6.633_06÷0n _A -_.7n052_7+01 V 5Q2_O_127+n3 PT_ 7.6956835+01 AZ

YG 5.RRS?Okg÷O_ 7G -1,2_32519+0_ OX6 3,010360260_ DYG -3.$59_36_+09 DZG

LAT -6.63_7_90+0_ LO!_ 3o_n65216+01 VE _,66_9319+0_ pTE 6.7856_79+00 _ZF

YMP -W.1263170÷0; 7_P 1,29_1276+0; OXMP -_,5222;7R+03 DYMP -2o62U_536+03 _ZMP

_EMP 6.9060R_+00 RA_p -1,572821_+02 VMP 5,2_0_126÷03 PTMP 7.69568_1÷01 AZMP

yME -_,126_170+0_ Z_E 1,29_1276+0_ DX_E -_,$222_7R÷0_ _YME -_o6295536+03 _TM_

RAGR .29flg2qSPA_6;6RN+NO3

1,2016_?+02

-I,1A001_3+03

-g,073_5_+0t

-_,50596_+02

l._5229_u+OP

Z" -7.2637267÷0_ OXM 2._18;_7_+03 _Y_ I.R7R216_+03 nZM 9,913359_÷_

RA_ -_.b013_53+01 LOM 1._057_1_+01 VH 3.5290351÷03 ARGM -5,062393_+_1

ZSU_J -3.1607_65+07 RAS -R,Q1_077_÷01 LOS 3.319_969÷02 DES -2,3_I0_=+01

INC 3.0_17876+01 RAN 1,_175316+_2 APF 2.9799929+01 RP
APMp R.3111399÷00 INMP 5,55176Wq+fll APO 2,936P863÷05 TFP

MA 1,9g_635R+01 SLR 6,993696S+03 PER 3°9916937+02 MTA

INCS 1.wn70072÷02 RANS 10_63918_+02 APFS 1,WW67321+_2 RPS
APMpS 1,1_792_9÷0_ INMPS 1°66_0_09+02 APOS -_.263S052+09 TFps

MAS -3°9R52098÷03 SLRS 2°9_09_3_+05 PERS 3°621_53_+00 UTAS

WZ R.5R8000R-01 PX -9._562_55-01 PY 2,0309367-01 p_

07 _,_R76_9-0l S_O O,O0000OO SYO Oo_OO_O00 SZO

3.5389863÷05

2,89_Pn_+0_

_*Sgqgq_÷O_

1,9650759+0;
6.5n_5161+01

2.5906]P?-01

O,OOOOO_n

*$**_* CSM / EARTH PEFo /PHASE 5- 7

_EAN-OF-EPOCH 1969 2? DEC° 196_ 1R HR_.. 50 MINS.. 59*69_ SECS. G.M.T.

T ._0_000000000000+002 HRS. FROM LAUNCH I DAYS. 5 HRS.* _9 MINS.. _9o999 SECS. G.F.T° RAGR

_HASE ELAPSED TIME .97_73_0+n5 SEES.

RESTART COORDINATE_ ( ER AND ER/HR )

_XYZ .3168302R2R930241_+O02 -.1516_0_1_1F751076+002 -._5oR_5923R9777_Q+n01

R_XYZ .7_6879057_35267B+000 -°19_52675_7_03_613+000 -.19_701190076R_670+000

GEOCENTRIC

X 1.0911W2W+05 Y -5.222_0q0+0_ 7 -l.bq37nFG÷Ow DX _.w576_16+0} OY -I.1365393+03 D2

R 1.2200035+05 DEC -7._5R717_+00 R_ -P.55766_6÷01 V _.T3_6S39÷03 pTH ?.729_937÷01 A7

GEOGRAPHIC

XG 9.305726_+0_ YG -7.72Pg186÷N_ ZG -I.5B370_6+0_ DXG -B_nlggq5P+o_ DYG -_.3_2_271÷0_ OZG

ALT 1.1_55662+05 LAT -7._601111+00 LON 3.2028R_9+02 VE 5.2903550+0_ PTE S.nO857RT÷O0 aZE

EARTh-MOON PLAttE

XvP -1.13_3795,05 YMP -_.2790917+0_ ZMP I.IFORS_7+O_ DX_P -_.1727P09+03 _YMP -2°1995729÷03 n_MP

R_ 1.2200035÷05 DEMP S°55_260÷On RAMp -1.5936_9+02 V_P _.73_65_n+03 PTMP 7.729_937+01 ATMP

X'_ -1.1363795+_5 YME -_o2790917+0_ F_E I°I_085_7+0_ _X_E -_1727n09+03 _Y_E -2.1995729+03 DTMF

PLANETARY COORDINATES

X_ 1.3559961+05 Y_ -1.26278_0"()' ZM -6.96055_8+0_ OXM ?.Gg9_Q6R+O_ DYM 1.9931956÷03 _Z'4
_v 1.97935_D÷05 DEM "2°05R_765+0I RAH -_.2961_9+01 LOM 3._29_36_÷02 VM 3.517_093+03 ARG_

XS(J!_ 1._129067+06 YSUN -7.28_3_6A+07 ZSUN -_.1_051P6+07 RAS -8*_8_9_10+_I LOS 2°5697572+02 _ES

GEOCENTRIC OSCULATING ELEMENTS

SMA Io_8R7257÷05 ECC 9°7632_56-D] INC _.I0965_3÷01 RAN

V_' -1._280225+03 RNMP 2._27830+01 APMp _.3152_7+00 INMP

T_ 1o6_96_55+02 EA 7.93_5725+01 MA _._370918+01 SLR

SELEr_OCEhTRIC oSCULATING ELEMENTS

S_A% -I.67_3_7+0_ ECCS _°Bn7767?+On INCS 1o_150257÷02 RAHS

VHS _.1253728+03 RNMPS -1.709BN_R÷02 APMpS 1.2_33673+02 IN_PS
TA_ -8.77_9930+01 EAS -I._72732_÷07 MAS -_°1315719+03 SL_S

GEOCENTRIC uNIT VECTORS

_x 3.1_77916-01 WY _°06_6566-01 WZ R.5629_I_-01 _X

_x -7.10_1528-02 QY -8.9_6_673-01 _Z _._911_7-01 SXO

.l_13_R633565?II+nn_

-1.1201151+0x

1.202761_+0?

-1.120097_+03

-9,0570610÷01

1,_5621_I÷07
-_,083219_+02

-203W395_5+_1

I°_108710+_2 APF 2o959P186+01 RP 3,52_o?1;_*0_

5,$80_R66+_1 APO 2.q_2P022+05 Try' _,g06P?_'÷nq

6,9663_0B÷03 PER _.0021235+n2 _TA 3,5oqQ9_+02

1,527970S+_2 Rp_

-1°6W21583+0_ TFp_
Wo30W1267+OO _TAS

I*689_6_I+02 APFS

1.6799770+02 APOS

1,28215Rg÷05 PERS

"9.9516291-01 PY 2,0W00056-01 P7

O*O000gO0 SYO O,OOOCO00 SZO

1,3072P93÷0_

6,TWwOTn3+01

9.65191nn+_I

2o5S05067-_1

OoOnOOO_n

****_* CSM / EARTH REF° /PHASE 5- R

MLAN-OF-EPOCH 1969 P2 DEC, 196F, 23 HR_,, sO MINS., 59,695 SEcs° G,M.T,

T ,399999999999999÷002 HRS, FROM LAUNCH I DAYS, I0 HRS,e _9 _INS*e SR,qgg SECS, G.E,T,

PHASE ELAPSED TIME .I154573_+06 SECS.

_ESTA_T COOROI_TE'. ( FR AND ER/HR )

RXYZ .35351935126710_6+002 -.160667526R_37066_+002 -,553959385731W2725+_I!I

RbXyZ *7027955765_03016W+000 -,166R_TT_59WB36W_l÷_OO -o1R39610_TTOlI361W+OOO

GEOCENTRIC

X 1.2174972_05 Y -5,5332829+0_ Z -1°9_77992+0W RX W,_BSIW33÷03 DY -9,6983670+02

RAGP .Rg3w_IgR2_R_61W÷R02

D? -1*0693112+03
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R 1.3508768+05 DEC -_.1188381÷0n RA -2._0408S3+01 V _.5527133+n3 pTH 7.7505052÷01 A7 1.2056038+02

GEOGRAPHIC

XG -5.5927155+0_ YG -1.2257882+05 ZG -1.9077992+0_ pXG -5.$1_6012÷0_ DYG 1.9797853+0_ _ZG -1.0692770+_3

ALT 1.516;399+05 tAT -5,1202055+0n LON 2.;62189_+02 VE 5.8601888÷0_ pTE 9.1593930÷00 AZE -9,0_672nN+01

EARTH-MOON PLANE

XMP -1.2781_39÷05 YMP -_.2_59760÷0U ZMP 1.0537261÷0_ DXMP -5.8952629+05 nYMP -1.R_;0017+03 DZMP -_._608251+02

RmP 1.3508768+05 oEMP _._7379_1÷00 RAMP -1.6163166÷02 VMP _.3527135+03 PTMP 7.7503055+01AZMP 1.;612608÷02

XME -1.2781_59÷05 YME -_.2;39760+0_ ?ME 1.0537261+0; OXME -3,8952629+03 _yME -1.R;;0017+03 DZME -q.;608251+02

PLANETARY COORDINATES

XH 1._5_1291÷05 YM -1.202111_+0' FM -6.6390622+0; OXM 2.57_;79_+03 DYM 2,101A872+05 _2M 1,1150555÷03

RM 1.9855905÷05 DEM -1.9535751+01 RAM -3.9970308+01 LOM 2.306fl9_9+02 VM 3.5055988+03 ARG_ _ -_.;59;9_0÷01

XSIJf, 1,7071998+06 YSUN -7.2877236+0" ZSUN -3.1602_77+07 RAG -8.865_050+01 LOS 1,8200175+02 _E_ -2.3_377_1+01

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.;920655+05 ECC 9.765222;-0] INC 5.1519388+01 RAN

Vt* -1.5P38389+05 RNMP 2.1585859+01 APMp 8,31W9596+00 IN_P

TA 1._630157+02 EA 8._39237+01 HA 2.8751958+01 SLR

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -1,8030570÷03 ECCS S,B;616;5+OII INCS 1._21836W+02 RAMS

VHS 3,975_008+03 RNMPS -1,683_263+07 APMpS 1.36_7261+02 INMPS

TA5 -9.3558209+01 EAS -1.610_08_+0_ MAS -2.5196078+03 SLRS

GEOCENTRIC UNIT VECTORS

_X 3.2108538-01 WY _.1256735-01

_X -b.920;731-02 QY -_*87_9639-0|

1._210791+02 APF 2.9371139+01 RP 3.5030361+_3

5.62_3200+01 APO 2.9_91007+05 TFP 2.928819_+0_

6,9258282÷03 pER _.0155987+02 _T_ 3.599999_+02

1,71_916;+02 APES 1.61;5398÷02 _P%

1.6931722+02 ApoS -1.1985_;9+01 TFPS

5.5677315+0_ PERS _.80985_2+00 MTAS

_7 fl.62_6379-01 PX -9._51901-01 PY 2,0527638-01 P7

QZ ;.6558f153-01 SXO 0.0000000 SYO O.O00000O SZ_

8,57733_+n3

8.86637;_+01

1,0020151+02

2.56;087p-01

0,0000090

****** CSM / EARTH REF. /PHASE S- 9
M_AN-OF-EPOCH 1969 23 DEC. lgGR, _ HRS._ 50 MINS._ 59.695 SEc_. G.M,T.

T .599999999_g9999+002 HRS, FROM LALINCH i DAYS_ 15 HRS._ 59 _INS.p 59.999 SECt, G,E.T.

PHASE ELAPSED TIME .135;57_3+06 _ECS.

RESTART COORDINATE_ ( ER AND ER/HR )

RXyZ °_72869985;165661÷002 -.168_350769o869055+002 -o6_0_791773_278_9+001

RDXyZ ._9_061_697971829+000 -.1_78691692_21517+000 -,1766197_38557_15+000

GEOCENTRIC

x 1.3537906÷05 Y -5.8007921+0_ Z -2.21_0hP2+0; OX 3.77;8065+_3 _Y -8._160362÷02 oZ -1.0266_+03

R 1._71287_+05 DEC -8.670755_÷0N _A -2.350_71_+01 V _.001;306+05 pTH 7.7636021+01 A_ 1.21090_5+_2

GEOGRAPHIC

XG -1._0139_+_ YG 2.03h_6;5+0_ ZG -2.2180581+0; DXG 5.1622979+05 _Y_ 6.361_59_+0_ nZG -1.0_6fi1_7+03

ALT 1._5_509+05 LAT -8.6720935+0N LON 1.719_97_+02 VE 6.3831972+_ pTE 3.5106005÷00 AZE -9.0_977_÷01

EARTH-_OUN PLANE

XM_ _ -1°_116_75105 YMP -_.0;38180+0; ZMP 9,17299;_+03 DXMP -3,66_1083+_3 _YMP -1.5371_;+n5 DZMP -_,72156_1+_

_P 1._712876+N5 DEMP 3.57_$217÷00 RAMp -1,6;015_h+02 V_P ;.N019306+03 PTMP 7.7636025+01 AZMP 1._6037_+0_
X_E -1._116_73+05 YME -_.0_58180+0; Z_E 9.17299_3+0_ DXME -3.66_1083+03 _yME -1.5371_8;÷03 DTME -;.72156_1+_2

RL_JETA_Y COORDINATE_
XV 1.508_7;7+05 YM -1,13831_7÷05 2_ -6.3902_97+0_ DXM 2.;_588_÷83 DYM 2,20_0851+03 _ZM 1,171761P+_

_:_ 1.9920310+05 DEM -1.8_37660+01 RAM -3.7n38679+01 LOM 1.58;1579+_2 VM 3.;933633+03 A_GM -_.16_90rn+01
XSUJ 2,001;659+06 YSUN -7.2870017÷07 7SUN -3.15_9539+07 RAG -8.8_2669_+01 LOS 1.070_777÷02 DES -2,3;355_P+0!

GEOCENTRIC OSCULATING ELEMENTS
S_ 1.;965089+05 ECC 9.7681376-01 INC 5.2160381+01 RAN 1._2_5900÷N2 APF 2.902_210+01 RP 3._69_n+0_

_. -1.6103556+03 RNMP 1.83178_6+01 AP_P 8.30_0115+00 INMP 5°6910623+01 APO 2o958_195+05 TFP 2,987_5u1+0_

TA 1.67_2_35+02 EA 8.9011;02+01 M_ 5.3052_27+01 SLR 8.8592289+03 pER _.033_96+02 _T_ 3.5o999_+n_

SELE_OCENT_IC OSCULATING ELEMENTS

SMAS -1.889_0;6+03 ECCS 3.7_qq_;+0_ INCS 1._28027_+02 RA_IS 1.7_23;1_+_2 _PFS 1,7127180+02 RPS 5.1863113+0_

VHS 3,883;98_+03 RNMPS -1.63F3759+02 APMPS 1.51;8599+02 INMPS 1.7053051+_2 APOS -8.9651210÷03 T_P_ 6.9188_+N_

TA_ -1.000729_+02 EAS -1.75_67_3+0_ MAS -2.036_752+03 SLRS 2.;608757+0_ PERS 5.159_722+00 MTA5 1.05;_7_1+N?

GEOCENTRIC UNIT VECTORS

_X 3.2_3_038-01 WY ;,22N6293-01 WZ 8._6561_1-01 PX -9.;361550-01 PY 2.07066_7-01 PZ 2o58289_B-01

_X -8.6_80258-02 QY -8.8260203-01 QZ _.65_2513-01 GXO O.nO00000 sYO O.NO00000 SZO O.O_O0_n_

RAGR .16_5955331_201+n_3

****** CSM / EARTH REF. /PHASE 5- 10

T

PHASE ELAPSED TIME .151;57_+06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .;18589159168_2;_7+002 -.1752289520_52;_98+_02

RDXyZ .60380_17_5151662÷000 -.12772152719781937+_00

GEOCENTRIC

X 1._15932+05 y -6.03;7687+0_ Z -2.51685a9+0_ OX

I< 1.5_29_69+05 DEC -9.1_87592+0A _A -?,2715061+01 V

MEAN-OF-EPOCH 1969 23 DEC. 196 _, 9 HRS., sO M_NS., 59.695 SECS. G.M.T.

.I*_9999999999999+002 HRS. FROM LAUNCH I OAYS_ 20 HRS._ 59 MINS.e 59,99 Q SECS, G.E.T, RAGR .23975086_03_0_2+0n3

-.73080937665375.36+001

-.17066773328209089+000

3.5097355+03 oY -7,;2_n75_+02 07 -9,92N9117+_2

3.7220367+03 pTH 7.7735;31÷01 A? 1.2200_P5+02

GEOGRAPHIC

X5 -2.0_90905+0; YG 1.5_9318_+0h ZG -2.51685_9+09 OXG 6,75200_0+0_ DYG 1.2;8;929÷0_ DZG -9.91_315_÷_2

ALT 1.5_85106+05 LAT -9.150_693+0n [0_ 9.753_072+01 VE 6._671779+N; pTE 3.0360063+00 AZE -9.03_99_6+NI

EARTH-_OON PLANE

XMP -1.5372412÷05 YMP -3.6961;65÷0_ Z_P 7,7_309_9+0_ OX_P -3.;857277+03 DYMP -1.2653396÷03 _Z_P -_.g1125_3+02

RMP 1,5829_69+05 DEMP 2.8037810+0n RAMp -1.66;80_1+02 VMP 3.7220367+03 PTMP 7.7735_35+01AZMP 1,_7907_3+02

X_ -1,5572;12+05 YME -3.6981_65÷0_ ZME 7.7_309;9+03 DXME -3,;657277÷03 _yME -1.2653396+05 07ME -_.91125_3+_2

PLANET_Y COORDINATES
X_ 1,57_750+05 YM -1.0715_8fl+05 ZM -_.9_51652+0_ DXM 2.30_2_17÷n5 DYM 2,2998172+03 qZM 1.22;R°_7+03

RM 1.9986_92÷05 DEM -1.7505057+01 RAM -3._16_891+01 LOM 8,80_2_1+01 VM 5._808622+03 _RGM -5.86_7_÷01

XSUN 2°2957005+08 ySUN -7.2861809+07 ZSUN -3.1595775+07 RAS -8.81953_3+01 LOS 3.2053790+01 _E_ -2,3;330_+01

GEOCENTRIC oSCULATING ELEMENTS

S_A 1.5026758+05 ECC 9.772;302-01 INC 3.3155996+01 RAN 1._30133_+02 APF 2.850_0_+01 RP 3._19638_+0_

VH -1.6882057+03 RNMP 1.5276629+01APMP 8,2907756+00 INMP 5.7950_38+_1 APO 2.9711552÷05 TEP 3.0335361+0n

TA 1.68_0076+02 EA 9.3155508+01 MA 3.72255_3+01 SLR 8.761_510+85 pER ;.0585078+02 MTA 3.sg999Qq+n_



SELENOCENTRIC OSCULATING ELEMENTS

SMAS -1.9NW_89_+03 ECCS 2,6230WIW÷On I_Ir_

VHS 3,6283955+03 RNNPS -I.564R538+0_ AP_O_

TAS -1.0TOW?ON+02 EAS -1.B233817÷0_ MAS

GEOCENTR|C UNIT VECTORS

WX 3.290W323-01 WT W.3686672-01 WZ

QX -b.lW94302-92 QY -8.7475760-01 QZ

16

1.W33654I+02 RAHS

1.7_;13R0÷02 INMPS

-1.o258719+03 SLRS

1.7727235+n2 ApE,

1.7157868+_2 APOS

1.1W3250F+OW oERS

M.3718_59-01 PX -9._2310W3-01 PY

N,806_283-01 SYO O,O000000 SYO

-1.7755929+02 RP_

-7.043R790÷03 TFPS

5.385_950+00 UTAS

2,0963_3S-01 PZ

0,0000000 SZO

3.15550n1+03

6.9322570401

1.12_1031+0_

2.6096825-01

O.O0000nn

• *_*_= CSM / EARTH REF. /PHASE 5- ]1

/ MEAN-OF-EPOCH 1969 23 DEC. 19_8. 1_ HR%.e ¢0 "INS.. 59.695 SEcs* G.M.T.

T ._q999999999q�q9÷O02 HRS. FROM I AtlNCH 2 bAYS. 1HRS.. _9 MINS.. 59.99g SEES. G.EoT.

PHASE ELAPSEO TIrE .169_57_"+n_ _EC_.

RESTART COnRDINATE_ ( ER AN_ ER/HR )

HXYZ ._776733403739673+002 -.1_1279T32_O8864R+O02 -.81_98522Bq_615765÷001

RDXYZ .bo42213606g_l_101+O00 -.11_O_On116RR_6_7_÷O00 -.1663496077g_1_6_÷000

_,OCENTRIC

X 1.5W20809÷05 Y -6.2_31535+0u 7 -2.Gh675q�+OW DX

H 1.G871757+05 DEC -g.5761W32+O_ rA -2.20WOGBR+O1 V

GEOG_'APHIC

XG 1._313769+05 Y6 6.5012907+0_ Zr -2.8_675_9+0_ DX6

ALT 1._527396÷05 LAT -9,577_277+On LON 2o3003110+01 VE

E_RTH-MOON PLANE

X_P -1.6550817+05 YMP -3.21_6g_5+0_ ?_'P 6.2_39576+03 DXMP

R_P 1._871757_05 OEMP 2°1277027+0_ RAMP -1°690081g+02 VMp

X_L -1_6550817+05 yME -3.21w6gR5+O_ Z_E 6.2639576+03 DXME

PLANETARY COORDINATES

XM 1.6451865÷05 YM -1°0021333÷0_ ZM -5°57WRBOS+OW OXM

R_ 2.005_183+05 OEM -1.61_0330+01 RAM -3,13_6866+01 LOM

XSUN 2,SR98993+06 YSUN -7,2852816+07 ZSUN -3.1591778+07 RAS

GEOCENTRIC OSCULATING ELEMENTS

SMA 1o51t7900÷05 ECC g.778qO_O'O1 IHC 3o4790066+01 RAN

VH -1.7564657+03 RNMP 1*223TAng+01 ApMI A.25716_1÷00 IN_P

TA 1,6927727+0Z EA 9,b813323*01 _n W*I180QII+01 SLR

SELENOCENTRIC OSCULATING ELEMENTS

SMA_ -I,9765555÷03 ECCS 1°9gBG13?+On INCS I,W3R2700+02 RANS

VHS 3,79bq172+03 RNMPS "1,W652120+07 AP'AP_ 1o9_15_07+02 INMPS

TAS -1.1601_3+02 EAS -_,8497898÷(}P MA_ -1.25798Pn+03 SL_S

GEOCENTRIC uNIT VECTORS

wX 3°361329W-01 WY 4.610_901-0I W? 8°212_RI_-01 PX

_X -5.3169051-02 QY -8.6130W93-01 OZ 5.0529R7G-01 SXO

3.2796522÷03 DY -_.6R64363+02 DZ

3°;B3gq8_÷03 PTH 7.78M6020+01 AZ

3.1596218÷0_ DYG -6.6003_86÷0; _Z_

7._1R2761+0_ PTE 2.6675007+00 AFE

"3.293;R63+03 _YMP -1.017_183+03 OZMo

3,_834o83+03 PTMP 7.78q_024÷01AZMP
-3,_93_R63+03 DYME -1.017_183+03 _?MP

2.167q2Z6+03 oYM 2,3883431+03 _Zu

t.36gGg30+01 V M 3.R6815_7÷03 ARGM

-R.T96WO00+01 LOS 3.1707979+02 OES

1._3q0566+0_ APF 2.TGTM360+_l RP

5.Q65gI2_÷01 APO 2.gg01550+05 TFP

6.61t110_÷_3 pER ;.095_882+02 MTA

"t.79fiG_5_+02 APeS -1.660_906+02 RpS

1o722686;÷02 ApoS -5.9269266+03 TFPS

5.91RTO�g+03 PERS 5.5205365÷00 MTAS

"9°_03125_-01 PY 2.135125_-01 P7

0,0000000 SYO O.O0000OO SZO

RAG_ .314956202923RB2÷O03

-9,669_11_÷02

1°23607nh+02

-q,670477I÷02

-g,031813_+01

1,_g635_02

-5°060167_+0_

1°27_377P+03

-3°570R3R3÷01

-2°3_3026_+01

3.3_2507h÷n_

3.1_2151u÷on
3,sgqgQ_÷o_

1.97381_5÷o_

6.929107_÷Ol

1.2on22_+o_

O,O0000n_

****** CSM / EARTH REF, /PHASE 5- 12

MEAN-O_-EPOCH 1969 23 _FC. 146_, 19 HRS,, _0 MINS°, 59.695 SEES, G°M.T.

T .S_9999999999999+002 HRS. FROM i AIIHCH _ DAYS. 6 HRS._ 59 MINS._ 59.999 SEES° G.E.T° RAGR

PHASE ELAPSED TIME ,IRTWS73W+06 SECS.

RESTART COORDINATES ( ER AN_ ER/HR )

hXyZ o_7509_GRlg_13R26+O02 -°lRGR135125_IR3712+OO2 -,8975SR_3106933_9+0_1

[._XyZ .52gGS26290B022203+O00 -,1_72652562n1030_6+q00 -i16_79901R21770_5÷000

GEOCENTRIC

x 1.0361938÷05 Y -6,W337333+_W Z -3,091133_+0_ DX 3,0787144+03 DY -6.235012R÷02 DZ

R 1.7R51079,05 DEC -g.�T17312+on RA -2.1_65;16+01 V 3.283;908+03 pTH 7.R035_17+01 AZ

GEOGRAPHIC

XG 1,091WlBO_05 YG -1.37R3570+0 ¢ Z_ -3.8911333+0; DXG -5°R723_35+OW OYO -5oOWW=186+Oq DZG

ALT 1°7506720+05 LAT -g.972g933+Oq LOH 3°0R37304+02 VE 7o742059_÷0_ pTE 2,3778760+00 AZE

EARTtI-MOON PLANE

X'_P -1.7652933÷05 YMP -2.bO�_R71+O_ 7*_P _.7_371"_+03 DXMP -3.146R_18÷03 _yMP -7°8020536+02 DZMP

R_P 1°7851079÷05 OEMP 1,5227R72÷00 RAMp -1,7159101+02 VMP 3.P83;907+05 pTMP 7o8035417_01A_UP

X_ -1°7652933÷05 YME -2.6095R?l+_u ZMF _,74371u_+03 DXME -3,t_RR_lR+03 _YME -7.8020536÷_2 _MF

PLANETARy COORDINATES

X_ 1.7072803÷05 YM -9.3015162+0'_ lu -5.190WB74+OW DXM 2.0235335+03 DYM 2oW701528÷0_ _Zv

RM 2.0123120+05 DEM -1°_9_7657÷01 RAM -2.8582202+01 LOM 3.0125625÷02 VM 3._552988+03 ARG u

XSUt_ 2._8_05R6÷06 YSUN -7°28_2_36+07 ZSUN -3o15873_5+07 RAS -8o773266_÷01 LOS 2o_210580+02 PE%

GEOCENTRIC OSCULATING ELEMENTS

SMA 1o5267017+05 ECC go7890_�R-OI

VH -1.8111981÷03 RNMP 9019297Bg+0_

TA 1.7008959_02 EA 9.995677R+Ot

SELENOCENTPIC OSCULATING ELEMENTS

SMAS -I.9936685÷03 ECCS I.683157_+00

VHS 5,7805R6_÷03 RNMPS -1.372195_÷02

TA5 -1.2229091÷02 EAS -to790153R+OP

GEOCENTRIC UNIT VECTORS

wX 3,4760688-0! WY 5.0_19382-01

QX -3,6913BW3o02 QY -8°3510713-01

INC 3.776372;+01 RAN 1oW5_I_01+02 APF 2°6335226÷0I RP
APMp R.lg77313÷00 INUp 6.276;322+01 APO 3.0211976+05 TFP

MA _,_71;_13+01 SLR 6._732191+03 pER _.1562317+02 MTA

,30161537R157226÷009

-q.5607313+02

1.2661_31+02

-9°55909¢_+02

-qo03006_7+01

-5,19593g_+02

1o527534O÷0_

-S,19593_+n_

1.3201315403

-3°27F3676÷01

-2°3_270_3+01

3°2205Rn7÷0_

3*37681_q_O_

3°59Q�O_o+Op

INCS 1.441232B+02 RANS -1.ThR3PI_+_2 APFS -1.56W6292+02 _PS l*3619Rq_+h_

APMPS 2.116_RR1+02 INMPS l°72W7906+02 APOS -5.3;93263÷03 T=PS 6°922;_3q÷_1

MAS -9o1567293÷02 SLRS 3.65_322+03 pFRS 5°5923861+00 MTAS 1_26_50_+0_

WZ 7.905_2R9-01 PX "9.36q13;_-01 PY 2.1996509-01 P7

qZ _._8_73_-01 SXO O.O00OO00 _yo 0.000_000 5ZO

2.71677;5-01

0°00000_0

*==*** CSP I MOOrl REF° /PHASE 5- 13

MEAN-OF-EPOCH 1969 2_ _EC. lgGR, 0 HRS°,

T .%999949_99_gg:C_ HRS; F_nM I_IINEH 2 DAY_, 11 HRS.,

PHASE ELAPSED TIME .205_57_+06 SEES°

RESTART COOROINATES ( ER AN_ ER/HR )

_XyZ -°1169576_778655292+O01 o563711053121_R792÷001

_0 uINS., 59.695 SEES, G.M.T.

_9 ;qINS.. 59.999 SEES° G.E*T°

._11_6357562972178+001

RAGR ,105366872707R62÷003
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RDXYZ .1772200778862176_+000 -.5_5S_650;n6626876÷000 -,_0209966_263513_3+000

SELENOCENTRIC

XL -_.0279_36403 YL 1,9_13833÷0; ZL 1,_17053240_ OXL 1,0301280403 DYL -3.1711008+03 DZL -2,3372576403

RL 2._570582+0_ DECL 3,555533_401 RAL 1,0172131402 YL _o0718322403 PTHL -8._852_26401 AZL -8,5986_23401

SELENOGRAPHIC
XS 1,705_52240; YS -1,637856840; ZS 5,9000881403 OXS -3,3552671403 DYS 2,1855658403 OZS -9,8537291402

ALTS 2.3_3208840_ LATS 1,_010;;6401LONS -_,38_17W3401 VRS ;.1237695÷n3 pTR -7.9555002401 AZR -9,0281_22÷01

LTS -1.50;7119+00 LNS 1,285;262402 LTE 3.637302_400 LNE 7,5085826+00 DSMP 5.0238017400 RSMP 1,2119735÷02

LIN 1,6597790+02 LAN 4,85_073_+01 LAP 1,;8_9007+02 DR -4,055_100403 VT 7._77_607402 SOLSV -7,5;02261+91

GEOCENTRIC
X 1.72_762_+05 y -6.61711_8÷0_ Z -3.3760_25÷0_ OX 2.9056_27403 DY -6.261352?402 OZ -9.?513570402

R 1.8779361+05 DEC -h0356601401 RA -2.0989_96+01 V 3,128209;+03 pTH 7.8_23;66401 AZ 1,53388nq+02

GEOGRAPHIC
XG -1.09511_2405 YG -1._877_73405 ZG -3.3760_2240_ nXG -6,7292_60+0_ DYG _.5886179.0_ OZG -9,75070_3002

ALT 1,8_3500_e05 LAT -1,03578;5+01 LON 2.336_363402 VE 8,1_5_08340; pTE 2.1561736408 AZE -9,03035n1+01

EARTH-MOON PLANE

XMP 1,5112576+0_ YMP -1.885259240_ ZMP 5.180_196+03 DXMP -2,7992192+05 DYMP 2o9079860+05 OZMP -5.36;75_9402

RMP 2,_370582+0; OEMP 7,_98625_400 RAMP -5.1283712401 VMP _,0718321+03 PTMP -8._852;31_01AZMP -_,11;;_62401

X_E _ -1.8681785+05 YME -1.8852595÷0; ZME 5.180_199403 OXME -3,036615fi+03 DyNE -5.26169_5402 OZMF -S.36;7529+02

018 7.572;300400 LIA -;,589_38740100A -8,053215_-01 LOA 5,3_79052401 oRP -5.2213926*80 LRP -1.7591526402

PLANETARY COORDINATES

X_! 1,7650_18+05 YM -8.558;98240_ ZM -;.793095?40_ OXM 1,875S1_6+03 oYM 2.5_9655403 OZM 1.3621219÷05

RM 2.01930_1*05 DEM -1.3730997÷81 RAM -2,5_682;7481 LOM 2,2876_88+02 VM 3.;_25511403 ARGM -2.988_0401

XSUN 3.17817_3+06 YSUN -7.2831270+0? ZSUN -3,15825_5407 RAS -8.7501539+01 LOS 1,6713178÷02 DES -2,3_23566401

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.5561756+05 ECC 9,8053585-01 INC _,_366823+01 RAN 1._82_231402 APF 2,_0_9067+01 RP 3,02896_1403

VH -1.8589662+03 RNMP -1_7387705÷02 APMp 8,1160796+00 INMP 6.9622533401 APO 3,082061_405 TFP 3,8551_8540_

TA 1.708;873402 EA 1.0217322402 MA ;.725590;+01 SLR 5,9989762+03 pER ;,277168;+02 MTA 3,59999a9+02

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -2.0008788+03 ECCS 1,5_60591400 INCS 1._;25052402 RANS -1,7515951+02 APFS -1.5063538402 RPS 1.09259_0÷_3
VHS 3,7737685+03 RNMPS ;,7_19651+01APMPS 2.2358651402 INMPS 1.72_1505+02 ApoS -5.09_5557+03 TFPS 6,91782194N1

TAS -1,2;95795+02 EAS -1,6230055402 MAS -3.876_096+02 SLRS 2.7818190+05 PERS 5.6227519+00 MTAS t.3030t_O+_

SELENOCENTRIC UNIT VECTORS

wX -_,9301528-02 WY 5,82158_0-01 WZ -8,1157930-01 PX 9,0199119-01 PY -3,2300770-01 PZ -2.86_92_9-01
_X -_.2893025-01 GY -7,_616188-01 _Z -5,0917698-01 SXO -9,1053882-01 SYO -3,601_061-01 SZO -2,03021_W-01

$$**$* CSM / MOON REF° /PHASE 5- 1;

MEAN-OF-EPOCH 1969 2_ DEC, 1968_ 5 HRS._ 50 MINS,, 59.695 SEcs. 6,M.T,

T ,650000000000000+002 HRS. FROM LAUNCH 2 DAYS. 16 HRS._ $9 MINS,. 59,999 SECS. G.E,T,

PHASE ELAPSED TIME .223;575;406 SECS.

RESTART COORDINATES ( ER ANO ER/HR )

RXyZ -,2810897312_9661054000 ,283267707152;3327÷001

RoxYZ .179_282075069;5174000 -.585377335177_888fl4000

SELENOCENTRIC

XL -9,6805_35402 YL 9.7555515+03 ZL 7.0509;95+03 DXL
RL 1.207575040W DECL 3,572_815401 RAL 9.566697_401 VL

SELENOGRAPHIC

XS 7,272_012+03 YS -9,19;2999403 ZS 2.898_059403 OXS

ALTS 1,113725640_ LATS 1.38876_5+01LONS -S.165711_+01 VRS

LTS -1.5066908400 LNS 1.2600612402 LTE 3.3599327+00 LNE

LIN 1.6595022+02 LAN _,7230722+01 LAP 1,3759015402 OR

GEOCENTRIC

X 1,8086898+05 y -6,8188067+0_ Z -5,678753340_ _X

R 1.9676511405 DEC -1.0775W63401 RA -2,0658570+01 V

,20.75521013W860_04001

-,;31361.666363_5_2+000

RAGR .180572207599_03+003

1.0;29632÷03 DYL -3,;028258+03 OZL -2.50737fi9405

;.353;552+03 PTHL -8.0722182_01 AZL -A.9A672Q;÷01

-3.2823732403 DYS 2.7138108+03 OZ_ -1,05879_+03

_.5879919403 pTR -7.827a562÷01 AZR -9.16922_6+01
7.6316612÷00 DsMP 5.0259;61400 RSMP 1.1_53063+02

-_.29650;0403 VT 8.9156155+02 SOLSV -7.7_052_3401

2.7673023+03 OY -7.8989852+02 OZ -1.1070671405

3.085_233÷03 pTH 7.8776_01÷01 AZ 1.5673o71+n2

GEOGRAPHIC
XG -1.8017898405 Y8 6.999095540; ZG -3,6787350+0_ OXG 2.82521;0÷0; DYG 8,065071540_ OZG o1.1071286405

ALT 1.9332158÷05 LAT -1.0776696÷01 LON 1.5877122402 VE 8.5_6513240_ pTE 2.0280707÷00 AZE -9.056983740|

EARTH-MOON PLANE
XMP 6,1;65232+03 YMP -1,0279008409 ZMp 1.5_6632403 OXMP -2.7871596÷03 nYMP 5.29_3968+03 _ZMP -5.7555_40_

RMP 1,2075750+0; DEMP 7.3_909_7+00 RAMP -5,9121903401 VMP _°353;551+03 PTMP -8.0722180001AZMP -g.215797_401

X_E -1.96;9037_05 YME -1,0279008+0; ZME 1.5;9663;+03 DXME -3.0265fl37+05 _yME -1,2680179÷02 OZME -5.7555;_402

DIA 7.b072;38400 LIA -;.9097;2140100A -5.30_13"1-02 LOA _,75;2829401 DRP -5.6697179400 LRP 1.7950713402

PLANETARY COORDINATES
XM 1.818370_+05 YM -7.79_3619+0_ ZM -_,383827840_ DXM 1,72;5591+03 DYM 2.6127271403 DZ _ 1.;003_97403

RM 2.0263689+05 DEN "1.2_9;100+01 RAM -2.3202173+01 LOM 1,5622561+02 VM 3,_293666+03 ARGM -2.7006593401

XSUN 3._722_18÷06 ySUN -7,2819117+07 ZSUN -3.1577226÷0? RAS -8.7270025+01 LoS 9,2157767401 DES -2,3_197n7÷01

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.6500271405 ECC 9.81590_0"01 INC 6.716_6_+01 RAN 1.5;7_678+02 APF 2.07_0365÷01 RP 3.03763_5+05

VH -1.7691920+03 RNMP -1,7702919+02 APMP 8,585672;400 INMP 9.3026209÷01 APO 3.2696779+05 TFP 5.1212869÷00

TA 1.7096391+02 EA 1.0130936+02 MA ;.6160_30401 SLR 6.0193_59403 pER _.669_753+02 MTA 3.5999999407

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -2,0020258+03 ECCS 1.5050711+0_ INCS 1,_;27996402 RANS -1,7;5605fl+_2 APFS -1.9892139402 RPS 1,007161_+03

VHS 3.7726872+03 RNMPS ;,71;8035401APMpS 2.2789597402 INMPS 1,723_787+02 APOS -5.0112132÷03 TFpS 6.91601_6401

TAS -1.2176335÷02 EAS -1,27_5166+02 MAS -2.6612696+02 SLRS 2.5209966÷03 PERS 5.6275877+00 MTAS 1.3170569402

SELENOCENTRIC UNIT VECTORS

wx -5.53;9291-02 WY 5.8126665-01 WZ -8.1182852-01 PX 8.8838550-01 PY -3.;2;5771-01 PZ -3.05767_8-01

_X -_.557_937-01 GY -7,381_069-01 ez -_.97_3_07-01 SXO -9,312966_-0t sYO -3,2325658-01 SZO -1.679_191-01

¢_¢¢¢* CSM / MOON REF. /PHASE 5- 15
MEAN-OF-EPOCH 1969 2W DEC. 1968. 10 HRS,_ O MINS., 29,133 SECS, G,M.T.

T ,69158177D_;8591÷002 HRS. FROM LAUNCH 2 DAYS_ 21 HRS., 9 MTNS*, 29._37 SEcs, G.E,T,

PHASE ELAPSED TIME .238;2677+06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

RAGR ,2_31156270390;140_3
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RxYZ .2571202838;898_21+000

RDXYZ -.66682135002807311+000

SELENOCENTRIC

XL 8.8550516+02 ¥L -3._39520+02 ZL

RL 9.9866159+02 DECL -1+7937_95÷01 RAL

SELENOGRAPHIC

XS -9.81966bG+02 TS -_.9590890+01 ZS

ALTS 6.016805_+01LATS -9,11705_5+00 LONS

LTS -1.5083657÷00 LNS 1,2389686+02 LTE

LIN 1.b59_357+02 LAN _.5076317+01 LAP

GEOCENTRIC

X 1.8681367+05 Y -7.17_733_÷0_ Z

H 2.0_220_b+05 OEC -1.1_89211÷01 RA

GEOGRAPH|C

XG -2.0_6932+0_ YG 1.990R_63+05 ?G

ALT 2.0077698+n5 LAT -1.1_85_73+01 LON

EARTH-MOON PLANE

X_P -0.q226_0;+02 YMP fi,330RbO0+01 ZMP -q,9;7;666+01DXMP

RMP 9.Q_66156+02 DEMP -5,7165970+0N RAMP 1,7692_77+02 VMP

X_g -2.0_220_3÷05 YME 5.3307102÷01 7RE -9,9_7_760÷01DXME

DIA 7.h111555+00 LIA -5,1562788+01POA _.300g8_0-02 LOA

PLA!J_T_Ry COORDINATES

X_ 1._592817+05 YM -7,1W_2939÷0_ ZM -4.03522qg+ow DXN

-.10000053567_52615+000

-,107085_8562812876+n01

-,89306923770;52117-0ql

-,7207;179699qOgg_7+O00

-3.0756710*02 DXL -3,8760357÷03 OYL -6,22_5632÷03 DZL -_,189_593÷03

"?,1252307+01 VL 8,_51_11+03 PTHL -3.7997217-07 AZL -1,21_27R3+02

-1,5R23996÷02 DXS -5,0687705+02 DYS 8,3013170÷03 DZS -1,55gSllq+n3

-1,7_7869R+02 VRS 8,_608093+03 pTR -8,37551_3-07 AZR -1,0072_21+02

3,12_2815÷00 LNE 7,7167727÷_0 DSMP 5,027S969÷00 RSMP 1.1632912+02

1,5_36129+02 DR -1.2368035-0_ VT 8._60R093+03 SOLSV 2.85_95_P+01

-;,06598_+0; _X -2,279_928+03 OY -3.560R7_+03 O? -2,7603021÷03 .

-2,10203_9÷01 V 5.0_92753÷03 pTH -3.2233757+00 AZ -1.2_76187+0_

-_.0659_62+0W OXG 9.2_16672÷0_ DYG R.6366_OR÷03 DZG -2.760307,+÷_3

9.5R63985+01 VE 9.7860393+n_ pIE -1.7513950-01 _ZF -g.lT737qP+nl

5,2605320÷02 uYMP 6,395_625+03 _ZMP -7.;82553q+02

8._51_09+03 PTMP -7.9556877-07 AZNP -9+510R66_÷01

2.R558078÷02 DYME _.9853525÷03 OZME -7,_825575+02

_,_R_5203+01 DRP -5.7165968+00 LRP 1.7&q2_77+_

1.5965_29+_3 DYM 2,6636888+03 _Z_ 1,;291572+_

R'_ 2.032_81b+05 DEN -1,1_52567+01 RA_ -P.lO192Rl_O1 LON 9,5865092+01 VM 3,q1857_3÷03 A_G_ -2,_6295_+0!
XSUN 3.7167608+06 YSUN -7.280R260+07 7SUN -3,1572510+07 RAS "R,7077665÷01 LOS 2,9806709÷01 DEg -2,391623g+n]

GEOCENTRIC OSCULATING ELEMENTS

$_A -8.253_329+05 ECC 1,2_67321+0_ _NC 1,_361812+02 RAN 1,7_98629602 APF -1,5_5793_÷02 RP 2,036386_+q5

VH 1.6753965+03 RNNP -1,798290_+02 APMp -1.7_00365+02 INMP 1,71;6267+02 APO -1,R5_3252+06 TFP 7,60631_+_1

TA -5.8083;81+00 EA -1.9266503+0_ MA -_,7581R72-01 SLR _,57521;6+05 pER 5,22_2070÷03 MTA 1._3330_1+_2

SELENOCENT_IC OSCULATING EL£MENTS

SMAS -1.{)991q38+03 ECCS 1,_995W;6+00 INCS 1,;_27;27+02 RANS -1,7_50;18÷02 APFS -1,;816688+np _P% 9,98661_6+0_

VHS 3,775_056+03 RNMRS _,5016269+01APMpS -1,316532g+02 INMPS 1,7233898+02 APOS -;,9969_92+03 TFPS 6.9158176+01

TAS -6.3730890-07 EAS 0.0000000 MAS -_,2723_25-07 SLRS 2._961990+_3 pERS 5,615_02÷00 uTA_ 1,31R25A?+_

SELENOCE_T;<IC UNIT VECTORS

WX -5.5922W92-02 WY 5,8122162-01 WZ -8.11821W8-01 PX 8,RGGqI91-01 PY -3,_W85676-01 PZ -3,0797931-01

OX -_.5896b35-01 GY -7.3705B50-01 _Z -_.9_079_6-01 SXO "9,3331763-01 SYO -3,1926313-01 SZO -l.6_283_q-nl

GAMMA TERMINATION



LUNAR ORBIT INSERTION
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TABLE III,- LUNAR ORBIT INSERTION

LUNAR ORBIT INSERTION EXTERNAL ZIV TARGET PARAMETERS:

DRTX = -2977.1872fps

DRTY = 232.4716fps

DRTZ = 166.8016fps

VEHICLE CSM INERTIAL MEASUREMENT UNIT

XIMUX ,_369;293-00 YIMUX -,31758223-01ZIMUX
XIMUY .69900505-00 YIMUY ,6;09569;-00 ZIMUY
XIMUZ .56610318-00 YIMUZ -,76691958-00 ZIMUZ

-.898928@1-00
.31712165-00
.30226076-00
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¢

***_-* CS_ I i_O0;, ,'FF. Ip_c,I ?- I

k'_ASE £LA+)SED TIME. °238_n,_n+cF, _r ,5.

RE_T_,_T COORDIf4ATEE. ( ER ANr_ ER/HR )

RxYZ ,27792223R IR305{_80+000 -.F- "7_335636n_52027-001

_xyZ -. 5777022325AlO20t_5+O00 -. I r':)_ 1_g6_A53&i 1515+nn I

* ENGINE. IGNITION *

TH_ TA 7.9056118÷00 RETA 1.75_.99?5+{i' F_
_:Pl O.00000hO r)ELV O.o000000 u^_

VRX -2.05115_0+03 VRy -(_.2925627+P_ VPZ
TGO U.f)OOOOUO FC 0.0{30(3000 C,_.LP

SF LE!_OCF {'ITRIC

XL _.5714571+02 YL -2.19_g3WW÷O ' 71

.RL 1.0070100'03 DECL -t .27c_h42+01 PAl

SELEI,OGRAPH IC

X_ -9ob6_,2210+02 YS -2 •530_U,R _'_ ?S
ALT% 6,_516WBR÷01 t AT5 -7,29w771B+O( l ON_

LT'_ -I.5083520+(3U LNS 1,23q137g+OP LTE
L[_ _ , (_59W327+ 02 LAN 4.50q3764÷Ut LAP

GEOCENTRIC

X 1,8685372+05 Y -7,17tSllg+O_ Z

_.OU,22053*N5 DEC -I. I{if_R113÷01 RA

GEOGRAPHIC

X,; -2,227u_698÷OW YG I .gBBggg9÷o = ZG

ALT 2.0i]77705_ C;5 LAT -I, lU,69373÷01 LON

EARTH-qOON PLANE.

XMP -g.q708475÷02 YMP -I,1}19176÷0o ZMP

RMP 1,0070100_,03 DIGMp -U,o7976W59_'O! nAMp

Xi'_t -2.t14_20_9÷05 YME -t.l_tQP22+OP Z_E.

DIA 7.bl_510_+O0 LIA -5.15_09_6+01 DOA

PLA_[ T APY c_,ORDINATES

X_ 1.85_g658÷05 Y_"I -7. lungs÷ P_,*,I_ Z':

_ ?. 0322340+05 DE_ -1. I_Ng6g÷C_I PAM

XStV_ 3.71W7975+F)6 YSUN -7,2_O_3_n÷A7 7_I_I

GEOC_ NT'_ iC OSCULATING ELEMENTS
S:_A -_. bdg6hwl÷O5 ECC lo2_RTR3q÷On ItlC

VH l.h_80_W5+()3 NNMp -1.79RPlhn+n_ Apup
TA 5 o_33qu,36÷00 EA I ,RWIF, NI_+nO MA

SELENOC[hTPIC OSCULATING ELE_FNTS

SMAS -1.9991938÷03 ECCS

VH5 3.775358W÷03 RNMPS

TAS -9o535n125+00 EAS

SELEr_OCE.r_T_IC UNIT VECTOr5

_ -b.hq_9929-02 wY

,x -_.5_92905-01 _Y

_Ij_Y _rlIT;F ANL) F_CE.S

_AT ti.UnOOOUO PRAT

XIX _.369_293-01 ETX

XIY h.'_OOG_b-01 ETY

XI2 b.r_61031_-01 ETZ
_LS I._7_02_9+02 t_TS

ALEI 9._393669+01 BTEI

7 _INS,, 2q.16& <FCq, G.F,T,

..6_77W_679915_,_hu_-O_l

..7_6W3_30527QW73u2+OhO

n.OSOOOOS T_ _.o50,ooo*n_ _'FIG

-?.b_56_17+03 VDX 1.306RGW_÷n_ V_Y

_.00ooono GMLY _._00 PLCH_(.

PA3 _ .2WA6131P_Pn?I|Q_03

_.qgNOOW5÷03 TACC 1o_31; '_01
3.IWI000,¢_2 VFX I._I05_.+n_

0 onoO_oO_--TOELV OoO00_qO

-?.23078_7÷0_ DXL -3,_5_126+n3 DYL -6.3812200÷03 _ZL -U.33R_O?2 ÷_3

-1.29157qg÷01 VL 8,_17063)÷_3 PTHL -5.727_116÷00 AZL .1.236_3_n+n_

-1.266W375+02 DXS -I._60QD80+Q3 oYS
-I.b532_27÷02 VRS Q._327838÷03 pTR

3.12619_2+00 LH£ ?.7161507+00 _SM_'

_oI_0@83g÷01 DR -8.392566R÷_2 vT

-W,06036_5÷0_ _X -I*760q]6B+R3 OY

-2.0996_77÷01 V 5.n_n?6_w÷03 pT_I

-W,O603647+OW DXG g,P2WOB68÷OW oYG

q.b3898_6+01 VE 9.28_RA_W÷OW pTE.

-A,W135623+O| DXMP "3,60RlPqq÷nl DY MP

-1.73523_5+02 VMP R,_lT_63O÷n_ PT MP

-R,_135_22÷01 DXuE "2o765_755+0@ _yME'

2,2_69q_6-02 LOA _,_866_13+_I oRP

-R.03_0_7+0_ DXM l._gTS757+e3 DY M

-P°103661_+01 LOM g.635_I_S÷Qt VM

-_.I_725_q÷07 _AS -8.707q?_+nl LOS

1.W30_5_7÷02 RAN loTW6WTWq÷n2 APF

--I,HSWRSa2÷02 INUP 1,TOR_n÷n_ APO

_._31391_-01 SLR _._5a_5_+05 pER

t,Wgq5332+O_ INCS 1,W4273q_+Op RANS -l.TWSO_WT+02 ApFS

_,503_2_+01 AP_PS -1,3165772+02 INMPS 1,7233_70+02 APOS

-_.27_n_+op M_ -P,1_117_1÷00 SLRS 2._961a2g÷03 pFqS

8,20W6316÷03 nZ_ -l.A3_Tn16÷03
-5,711?0_*00 AF_ -1.020_7n7÷0_

5._27_R_n+_O _SM_ 1,163_73÷n2

_°39_Q17|+_3 SOLAR 1.qP733 _¢0÷fil

3.117_636÷00 AZ -1.25373v_÷02

I.O017W33÷OW DZO -_.9_q87 n'÷O_

1.6923W10-01 _ZF -_*17985qP+01

9.37_R5_÷03 nZMP -?*gOq56np÷oP

-5.716_11R+00 LRP 1o76q_a_?

2.n632gg1÷03 D2" l._2_q3_1+n_

--I.h63P1W2+O_ RP _.0367_h?÷05

-1.90Q6_7_+06 TFD 6.2_Iq2_+01

5._886603+03 _TA I._5_27_÷02

-I.I_R16955+0_ _p_ _.98663_7÷0P

-_.qq7nGl_÷O_ TFPS 6.915R]67÷01

_o615_508÷0_ '_TAS 1.31826_7÷0_

5.812266_-0] _Z -R.ItPIRn3-01 PX _.P671137-01 PY -5.q_8_513-01 PZ -3.0795_7-01

-7.3706931-ni _7 -_.9_0q771-01 SXO -g._3_n_23-_1 sYO -3.192A717-nl SZ_ -1.6_3_7S_-01

O.uIIONNNO YQAT O.O0000no IGa O.NOhDnO0 16-

-3,175_223-0P ZTX -R,9_928_I-01 ALO O,nOOnnO0 _LLV

6,_nq_9_-_I 7TY _,17121_5-01RT_ o.nononnn _TLV

-7.b691qs_-01 ?T? 3.022b_7_-01 GMO O.nO0_O0 _MLV

-_.222q7_6+0] ALE q,2_93_6q+01 RT_ 1.7_16021+_2 AL_

1.7_1_?I+_?

_,OOOO00_ qGA 0.OPOOOnO

t.72QVO2W+02 ALLI -lo35AR123÷OP

_,_R7_797÷00 qTLI 3,559_÷nl

-l.7Q37979+n2 _LI R.2071#_7+nl
q.7qns609+01 qT_ -l,Tg_ag_q÷fl_

CSM / _OON REF. /PHASE 7- 2

P_AN-OF-EPOCH lgNn ?_

T .,_O1275_h211h13_÷O02 HRSo FROM LAUNCH

P_AS[ £LAPSFn TIME ,23_316_1÷n6 SECS*

RESTART CO_I_INATLt, ( ER ANq FR/H_ )

_XYZ ,._7_3180_22qr_27_?l+nOn .°_676_7127_37q00-_01

+_XYZ -._7730257822965_q+on() -.10_3639915_O9WOSO÷h01

GOW [_RuST **¢*****=*

T_tE1A 7.127f_qO÷_(/ _E'T_

V_X -2.0gh_915+n3 VRY

TGO n.(_O00000 FC

SELI_4_CIhTi_IC

XL _.51bP097÷02 YL

i_L 1._n5695_03 DECL

SELtHOGRAP_,IC

XS -9.6_1"_17+02 YS

ALT (, b. TPo2_q_l LATS

Lr _, -1.508353_+00 LNS

LIN l.b59918n+O2 LAN

GEnCF_T_IC

_ 1.8685079+05 Y2.0W22095_n5 DEC

DEC. lq_n, _ HRS., %8 MINS., 3_.A62 SErs. G.M,T.

DAY<, 21HRS,, 7 _INS,, 3g.1_ SE.C_, G.E.T,

-.66q3_gg_o6RRWunnO-O81

1.75_50_7+02 FI_E.L 6.5266113+0P T_

l.Oh_6_S6+_ _A_S 6.1977_?0+0_ MSCL

-_,2_212_0_ V_? -_,_52(_+03 VDW
O*l)OOnO_ G_LP n°_O00 n_O GMLY

6o=26S_3_+n1 %PT

l.P6n<_n÷Q3 VDY

O.pnnnnnO PLCI+NC

3olWtnNPq÷NP

?.NI6_STS_N3
5.690ag59-n_

PAG_ ,2_26SWWO6f12%OR6÷nD3

TACK 1,06WPt3+_|

VFX lo01qSn:,°÷_W

TnELV I°nS_6R_÷_?

-2.2QqPg6_+O} ZL -2,5016126÷02 DXL -3.3556_95+_ D YL -_,29P_7gO÷03 RZI --W.268_3FO÷_ _

--l.32298?q÷01 RAL -1.3583_n_+01 VL 8,316_13_÷n_ _,THL -5°2317q5_+0_ AZt -1,23_3_n6÷Op

-2.3966987÷02 ZS -|._q3O_Q÷O? CXS --t.NOT?_fl_+03 pYS 8,11_?015+03

-7.3R71997+On LONS -1._n9%_÷07 VPS _._3173_I+n_ pT_ -_.?21AQgI+OA

1.23Qt2_n+O? LTE _.12603_0+00 LNE 7.716_n1_÷nO I_S_P %.n275_6÷_0

• .5215R_q÷_1 LAP 1.765_691+01 D_ -7._RP_v51÷_2 VT A.2971507÷03

2,70278_8+n0
-qoOhOA_F3+O_ DX -1.75_lg_T!53 5Y

-?.oggRqPg÷O| V _.o367125+_3 pTH

-7.172122_+i_q Z

-I.lq_qqG]÷Ol gA

_OLSV 2._n3377_+_I

A7 -I,253OQI3+AP

GEOGRAPHIC



X6 -2.2122882÷04 Y6 1.9891639+05

ALT 2,0077747+05 LAT -1.1_?0712+01

EARTH-MOON PLANE

XMP -9,9711269+02 YMP -9o9456193÷01

R_P 1.0056959+03 DENP -4.5731778÷00

XME -2.0q22091+05 YME -9*9_55053÷01

DIA 7.5919689÷00 L|A -4.9389907÷01

PLANETARY cOORDINATES

X_ 1.8589918+05 YM -7.1491292+0_

R_ 2.0322379+05 DEM -1.1460279+01

XSUN 3.7149590+06 YSUN -7.2808345÷07

GEOCENTRIC OSCULATING ELEMENTS

SMA -1.3765645+06 ECC 1.1480470÷00

VH 1.2972886+03 RNMP -1.7982210+0P

TA 5.0558843÷00 EA 1.3282387+0n

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -2.2817105+03 ECCS 1._3765G_÷00

VHS 3.5339090+03 RNMPS _.5303454÷01

TAS -8.8682955+00 EAS -3.7665629+00

SELENOCENTNZC UNIT VECTORS

WX -5.6230_79-02 WY 5.8044801-01

OX -_.6065238-01 GY -7.3695396o01

BODY ATTITUDE AND FORCES

RRAT -2.8367042-08 PRAT -3.0050195-07

XIX _,569_29_-01 ETX -3.1758165-02

XIY 6.9900507-01 ETY 6.4095695-01

XIZ 5.b610316-01ETZ -7.6691956-01
ALS 1.4780239+02 RT5 -3.2229637+0]

ALEI 9.2591352+01 8TEI 1.7416018+02

Z6

LON

IMP

RAMP

ZME

DOA

ZM

RAM

ZSUN

INC

APMp
MA

INCS

APMpS

MAS

21

-4. 0608;05+08 DX6 9. 2172265÷0_ DY6 9,9103990÷03

9.85_6182+01 VE 9.2746998÷0_ pTE 1._38218T'01

-8.5434360+010XUP 5.6732865+00 DYMP 8,279515_+03
-1*7450391÷02 VMP 8*5160153+05PTMP -5,2317953÷00

-8.5_34398+010XME -2.5;793_8+02 OyNE ;.8695254÷03
5.7080493"01 L_A 4.2529628+01 DRP -5.7173929+00

-;.0378242+0_ DXM 1.597_908÷03 DYM 2.6633312+03

-2.1035258÷01 LON 9.6309836+01 VM 5,4186576+03

-5.15725_5+07 RA5 "8.7079082+01 LoS 3.0266012+01

1.q310715÷02 RAN 1.7468384÷02 APF -1,6571250+02

-1.8_90398+02 INMP 1.7092067+02 APO -2.9569253+06

1.9677937"01 5LR _.3776596+05 pER 1.1252871+04

1.4432652+02 RAN$ -1.74;6677+02 APFS -1.4802526÷02

-1.3127469+02 INI_'PS 1.723827_+02 ApOS -5.5620263÷03

-1.6523606÷00 SLR5 2.43_2564+05 pERS 6.8;7129R+00

DZG -2,8394927÷03

AZE -9,1760988+0!

_ZMP -T.7825055÷02
AZMP -q.58614R?+Ot

DZME -7*7825039÷02

LRP 1.7683006÷02

DIM 1,_289543÷05
ARBM -2,_8;6968÷01

DES -2.3_16265÷01

RP 2.0379627+05

TFP 6.2976821÷01

UTA 1.5058025+02

Rps 9.98605_6÷02

TFPS 6.915897_+0!

MTAS 1.3407317+02

WZ -8.1235352-01 PX 8.8580806-01 PY -3.4637978-01 PZ -3.08812_2-01

OZ -4,94688_2-01 SXO -9._708952-01 sYO -2.8853244-01 SZO -1._06072_-01

-3.1719735-09 IG_ 0,0000000 MGA 1.0672170-06

-8,98928;0-01ALO 0o0000000 ALLV 1,7285005+02

3.1712169-01BTO 1.0672170-06 RTLV 4.5145805+00

3.0226073-01 ,_0 O.O0000OO GMLV -1,7957218+02

9.2391353÷01BTE 1.7416019+fl2 ALM 9,7127647+01

YRAT
ZTX

ZTY

ZTZ

ALE

OGA 0.0000000

ALL! -1,5588124+n2

RTLI 3.5590R3e+nt

RMLT 8.2071894+0!

_TM 1.7993790+02

**$*** CSM / MOON REF, /PHASE 7- 3

MEAN-OF-EPOCH 1969 24

T .691303239892493+002 HRS. FROM LAUNCH

PHASE ELAPSED TIME .23832650+06 SECS*

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .27;71509421881203+000

RDXYZ -.5768029q127542712+000

GD4 THRUST _eee_s_

THETA 6.3576561+00 BETA 1.7539865÷02

BA_C 1.5528676+00 OELV 2o128_973+02
VRX -2.1389337+03 VRY -_.2713621÷03

TGO 0.0000000 FC 0.0000000

SELENOCENTRIC

XL 9._610053+02 YL

RL 1._0_$119+03 DECL

SELENOGRAPHIC

_ -9=69737_0+02 Y5

ALT_ 6.Gn18375+01LATS
LTS -1.50835_6÷00 LNS

LIN 1.6604154+02 LAN

GEOCENTRIC

X 1.868_793+05 Y

2.0_22130+05 DEC

GEOGRAPHIC

XG -2.1971301+0_ YG

ALT 2.0077782+05 LAT

EART_-_OON PLANE

X_P -9.9707150+02 YMP

R_P 1.0045119+03 DEMP

XME -2.0422126+05 yME

DI_ 7.8649597+00 LIA

PLANETARY COORDINATES

XM 1.8590184_05 YM

R_ 2,0322_19+05 DEM

-2.4022597÷07
-1.365_262÷01

-2.2639088+02

-7.5459111÷0_

1o2591098÷02

_.53_5547+01

-7.1727085÷0_

-1.1_70745÷01

1.9893262÷05

-1,1472004+01

-6.5884967+01

-;.9512296÷00

-8.5885592÷01

-;.69;0921÷01

-7.1486860+0_

-1.1459575+01

XSU_ 3.715124q÷06 YSUN -7,2808335÷07

GEOCENTRIC OSCULATZNG ELEMENTS

S_A -3.5250656+06 ECC 1.057B458+00

VH 8,1068346+02 RNMP -1.7982253+02

TA 4.412_396+00 EA 7.4016_54-01

SELErJOCENT_IC OSCULATING ELEMENTS

SMAS -2,6565096+03 ECCS 1.375886_+00

VHS 3.2751405+03 RNMpS 4.5591169+01

TAS -8.2129;30+00 EAS -3.2732336+00

SELENOCENTR_C UNIT VECTORS

#X -5.6565151-02 WY 5.7964441-01

OX -_.6258442-01 GY -7.3685516-01

8ODY ATTITUOE AND FORCES

RRAT -5.6503920-09 pRAT -6.4525960-07

XIX 4.3694294-01 ETX -3.1758105-02

XIY 6,9900504-01ETY 6.4095699-01

XZZ 5.6610320-01ETZ -7.669195_-01
ALS 1.4780228+02 BTS -3.22295_0+01

ALEI 9.2389116÷01BTEI 1.7_16016+02

DEC. 19680 9 MRS,_ 58 MINS.. 48.862 SEEs. G,M,T,

2 DAYS÷ 21HRS._ ? M_NS.. 49.166 SECs. G*E.T.

-.69753370773855617-001

-.10689065125160505+001

-.68853713658837744-001

-.72205167391975308+000

RAGR .242696687364_63+003

FUEL 1.3053222+0_ TM 2.0500000+04 VELG 2,7780558+03 TACC 1.0755564+01

MASS 6°1324559+0_ MSFL 6.5265838+01SPI 3,141_000+02 VEX 1.0105P_+04

VRZ -2.6244071+03 VDX 1.2158517÷05 VDY 1,9418749+03 VOZ 1,57286_1+03
GMLP 0.0000000 GMLY 0.0000000 PLCHNG 1,1600087-01TDELV 2.1284973÷02

ZL -2.3712761+02 DXL -3.3527856+_5 DYL -6,2137369+03 DZL -4,1q707_3+03

RAL -1.42_69_8+01 VL 8.2134588+03 PTHL -4.7572383+00 AZL -1.2322278+02

ZS -1.3191310+02 DY5 -9.5_08598+02 oYS 8.0221161+03 DIS -1.56672_7+0_

LONS -|.6685931÷0E VRS 8.2291715+03 pTR -_,74815_2+00 AZR -1°0175426+02

LTE 3.1258728+00 LNE 7.716254_+00 DsMP 5.0275856÷00 RSMP 1,16343_n+02

LAP 1.7290556÷01 _R "6.8117589÷02 VT 8,2009305+03 SOLSV 2.0786465+01

Z -4.06129Q1+0_ _X -1.7555816+03 oY -3.5498729+03 DZ -2.76810_4+03

RA -2,1000770+01 V 4.8317017+03 pTH 2,2682670+00 AZ -1.2525987÷02

ZG -4.08129_7+0_ DXG 9.2102111+0_ DYG 9.8034923+03 DIG -2.7681366+03

LON 9.65025_1+01 VE 9.2665748+04 pTE 1.1827976-01 AZE -9.1722715+01

IMP -8.6697158+01DX_P 4.7552083+01 DYMP 8_1784280+03 OZMm -7.5628240+02

RAMP -1.7507685+02 VMP 8.2134588÷05 PTMP -4,7572387+00 A7MP -9.$736426+01

ZME -8.6697657÷01DXME "1.8291522+02 DYME 4,7682452÷05 DIME -7*56282_2+02

DOA 7.562_628-0! LOA 3,9892638+01 DRP -5.7188855+00 LRP 1.76710_6÷0_

ZH -4.0375864+0_ DXM 1.597;038+03 DYM 2.6633640+03 nZM 1.4289729+03

RAM -2.1033791+01 LOM 9._28q520+01 VM 3,4186503+03 _RGM -2.4645367+01

ZSUN -3.15725_3+07 RAS -8,7078955+01 LOS 5.0224362+01 DES -2.3_162_+01

INC 1._317120÷02 RAN 1.7_72096+02 APF -1,6503660+02 RP 2.03q1014÷05

APMP -1,8_25714+02 INMP 1.7098856+02 APO -7,254_15+06 TFP 6.36431_6÷nl

MA _.2838305-61 SLR ;.1961561+05 pER 4.6112565÷04 MTA 1.6096462÷02

INC5 1.4_38062÷02 RANS "1.7;42638+02 ApFS -1.4787533+02 RpS 9.98545P1+02

APMPS -1.30870_0+02 INMPS 1.7242773+02 APOS -6.3115649÷03 TFP_ 6.9158779÷01

MAS -1.2328128÷00 SLRS 2.3724313+03 PER5 8.601710_÷00 MTAS 1.5861q14+02

• 2 -8.1290390-01 PX 8._873q4-01 PY -3,479745_-01 P2 -3.0969773-01

GZ -4.9322872-01 SXO -9.6071601-01 sYO -2.5518198-01 SZO -1.13681_2-01

YRAT 1.5_770_6-07 16A 0.0000000 _GA -1._941059-06 OGA 0°00000n0

ZTX -8,98928_1-01ALO 0.0000000 ALLV 1.7362195÷02 _LLI -1,5588123+02

ZTY 5.1712171-01BTO "1.49_1039-06 RTLV _.5729814+00 RTLI 3.589083_÷01

2TZ 3.0226070-01 6MO 0.0000000 GMLV -1.7956521+02 GML! 8.20718_R+01

ALE 9.2389116+01BTE 1.7q16017+02 ALM 9,6357654+01RTM I.?9875A6+OP

****** C5M / MO0_ REF. /PHASE 7-

MEAN-OF-EPOCH 1969 2 _ DEC. 196P_ 9 HRS.÷ _8 MINS._ 58.862 SEEs, G.M.Y.



.691331017669852_g02HRS.FROMLAUNCH

PHASE ELAPSED TIME °23833650+06 SEC5.

1.75343gB÷OP

3.209799fi+02

-4.2599923*03
OeOOO_O00

-2.5038027÷0_
-1.4071731+01

RESTART COORDINATES ( ER AND ER/HR )

HXYZ ,_7311367826141941+000

RDXYZ -.57619866329463662+000

G_ THRUST ,I_*o***t

tilt@iBltt*ttlt*tttlj

THETA 5.5959799+00 BETA

BARC 2.3170561÷00 DELV

VRX -2,18266?5÷03 VRY

T60 O,0OODOOO FC

SELENOCENTRIC

XL g._058535+02 YL
RL 1.0034516+03 DECL

SELENOGRAPHIC

XS -g.7126345+02 YS

ALTS 6.4958107÷01LATS

LTS -1.5083554÷00 LNS

Llrl 1,o609257+02 LAN

GEOCENTRIC

X 1.8_84502÷05 Y

'_ 2._22158+05 DEC

GEOGRAPHIC

X6 -2,18197_W+04 YG 1,gBg4866+O_

ALl 2.0077810_05 LAT -1.147328_÷01

EARDI-HOON PLANE

w_P -9.9696n87+02 YMP -7.2482155÷_I

N_P 1.0034516+03 DEMP -5.0267681+0n
XME -_.0422155+05 TME -?°2482198+01

DIA 7.526_384_00 LIA -4._114_64÷01

PLANETARY COORDINATES

XM 1.85904_4+05 YM -T.1_R2527+0_
R_ 2.{)322_58÷n5 DE_ -1.1_SARROf01

XSUh 3.7152858+_b ySUN -T.280R32R÷n7

GEOCEHT_IC OSCULATING ELEMENTS

5MA 0._300207+06 ECC g°6827171-01

VH -3.7_71958+01RNMP -I,798_2PA#0?

TA 3,h_81255+O(J EA 4.6R41843-01

SELE;_OCENTFIC OSCULATING ELFMFNTS

SMAS -3.1774747+n3 ECCS 1.314_388+0n

22

2 DAYS, 21 HRC;.e

-.7270183079_290619-80|

-.I0539472116717034÷001

VHS 2.99W6397,03 RNMPS W.5897717÷_1

T_% -7.56954424h0 EAS -2.7439196+_

SELEhOC£NTRIC UNIT VECTORS

*X -5._g25357-D2 _Y 5.78814_9-nl

QX -4.6418857-D1 Qy -7.3671225-01

BODY ATTITUDE AND _ORCES

BRAT -3.68725_8-_8 PRAT 9°9394941-Og

WIX 4.36g4293-01 ETX -3.175R052-02

XIY _.'_005h_-01 ETY 6,wogsT_l-_1

XIZ 5,_610318-_I ETZ -7.66QIgSP-_I

AL5 1._780217+_2 BT5 -3,22294_+_1

AL_I 9.2386893*01 _TEI 1.7_16_13÷07

FUFL 1.9579834÷03 T_

MASS 6.0671898+04 MSCL

VRZ -2,b132514÷03 VDX

GMLP 0.00000_0 G_LY

ZL -P.4397569+02 DXL

RAL -1.49062_9+01 VL

-2.132654N_07 Z% -1.3446314+02 OXS

-7.7008345+0_ LONS -1.b761579÷02 VRS

1.239_958÷07 LTE 3,12571_6÷00 LNE

_.548_761÷01 LAP _.5568?_2+01 DR

"7.1732g06÷04 Z -_.061751_+0_ _X

"I.I_72022_01 RA -2.100_624+01 V

? MINS,, 59,166 SEER. G.E.T_

-.708W2161165182681-001

-.70960166653502376+000

RAGR ,2_273B_GB105040÷O03

2°0500000÷R_ VELG 2.6699259÷03 TACC 1.0871062+01

6.5_65838+01SPI 3.1410000+02 VEX 1o0105868÷04

1.1666053+03 VDY 1,8662918÷03 VDZ 1.51145_6÷03

O._O0_O00 PLCHNG 1.7713801-01TOELV 3°2flgTqgR+O_

-3.3_92728÷_3 DYL -6.126_841÷03 OZL -4,12470_0+03

8,1093881+03 PTHL -4.29q4219+00 AZL -1.230036_÷02

-9.0066795+02 DYS 7.9283500÷03 OZ% -1.532081_÷03

8°1250976+93 pTR -4,291893_+00 AZq -1,01593_3÷02

7,71630fiq+00 _SMP 5.0275859+00 RSMP 1.16342_5+02

"6,079499?÷02 VT R.1023210÷03 SOLSV 2°1531060÷01

"1°7519538÷03 DY -3.4628880+03 DZ -2.6g571_q+03

4.7252311+03 pTH 1.8143265+00 AZ -1.251687_÷07

7G -;.0617507+0k DXG 9.2030373+04 oYG 9.6966536+03 _ZG -2.Gg_?2_+N3

LON Q*b2SBg_T+01 VE 9°257q059+0_ pTE g.26247gR-02 AZF -g°16838_+_1

ZMP -8.79235P2÷01DXMP

RAMP -1.7584173+02 VMP

ZUE -R.7924377÷010XME

_OA 1°18686_R+00 LOA

Z_ -q.037353A÷04 DXM

RAV -2.10323_0+01 LOM

7_UN -%1572539÷07 RAS

INC I._3237_÷0_ RAN

A_MP -I.b3529_q+0_ INMP

_A 1.WAh7162-02 SLR

INC_ I._443_34+02 RANS

ApMps -1._0_4460+02 INMPS

_AS -8.?g_1309-01SLRS

w2 -R.1546()02-01 PX

QZ -4.9171533-01 SXO

8.9523938+01DyMP 8.n756010+03 _ZMP -7.3_080R6÷02

8.1093881+03 PTMP -4.29g_221÷00 AZMP -9.56088gR÷01

"1.509_387+02 _yME 4.6654254÷03 DZME -7.3405_5+07

3°6876097+01 oRP -5.720g142+00 LRP 1,765R7_4+02

1o597_IB9+P3 _YM 2.h63_961+_3 _Z _ I._2_991_+0_

9._229172+01 VM 3.t_In_433+03 ARGM -2,46438_3+01
°8,707_825+_1 LOS 3,01AP707+01 hE% -_.3_162_I+01

1.7476_1T÷02 APF -1.6#27866÷_2 RP 2.0_01361*_5

1°7105931+_2 APO I°2656028+_? TFP 6,_4415g_÷nl

4.n1_8_01+_5 pER 1o1360227+_5 MTA 3°59gggqq+O?

"I,743A31P+N2 APFS -I,477193g÷02 RPS g.gBwB5?P_O?

1.72_7356÷D2 ApoS -7.3534352_03 TFpS 6°91605_P+_I

2.3107344+03 DERS 1,125_290÷01MTAS 1.3954331+0_

R,R3g_521-01 PY -3._961236-01 P7 -3.1_61667-01

-g,7376nO0-01 SYO -2o1201376-01 SZO -R.2?13S7_-_p

O.O000NON MGA 2°13_341-_7 riGA O.OOOOOnO

0.0000000 ALLV 1°743R561÷02 ALLI -I,35881_÷_

2.13443_I-07 _TLV 4°633790T+00 RTLI 3,55g08_+_I

O°nO00000 GMLV -I°79_5873+02 GML! R.20718_+nl

1,7416n14+02 ALM g,55g_g?7÷01 RTM 1°7g813q_+n?

YRAT -6,1187892-07 IGA

ZTX -8.9892AW1-01ALn

ZTY 3.1712175-01BTO

ZTZ 3,0226067-01GMO

ALE q.2386fig5+01RTF

****** CSM / MO0_, PEF. /PHASE 7- 5

MEAN-OF-EPOCH IgGg 28 DEC. 196n,

T ._,)135879h_7211+002 HRS. FROM LAt;_:CH 2 DAYS, 21

RESTART

r;HASE ELAPSED TlUE ._383WhSP+06 SEES°

COOH_INATES ( ER AN_ ER/HR )

RXYZ .2718140()192397_24+0_0

h_JXyZ ".57548_R_gGogb5Q67+O0_

1.7528618÷07

_,3027g_7+04

-_,24R1196+0 •
0,00000o0

-_.6039038÷02

-I,_482038_P!

-7.8519072_QC

1.23qQR1b+_?

_.5631313÷01

-7.173A4A5+O_

-I,1_73_5h+01

I,g896453+05

-1.147_517+01

-fi.g2_g435+Ol

-5.09976_4+0n

GD_ THRUST ¢********¢

¢¢¢¢¢¢¢¢¢¢¢._¢¢¢¢¢s¢*

THETA 4.R429532+OU HETA

_ARC 3.0725973+00 DELV

VRX -2,22627_0+03 VRY
TGO 0,0000000 FC

SELENOCENTWIC

XL 9.35076_9÷02 TL

I_t 1o00250Rb+_3 pFCL

SELENOGPAPHIC

XS -9.72"70167_2 YS

ALTS 6._15102_01 LAIS

LTS -I,5083568.00 LNS

LIN 1.6618493+02 LAN

GEOCENTRIC

X 1.i_6_217+_5 Y

P 2.0422179+n5 DEC

GEOGRAPHIC

XG -2.1668383_04 YG

ALT 2.0077831_05 LAT

EARTH-_O(,N PLANE

XMP -9,9678079_f12 YMP
RMP 1.002508b_0_ DEMP

HR_°_ 59 MINS*. 8.B62 SEEs° GIM°T°

HRS._ 8 MINS.. 9.166 SEEs. O°E.T.

-.756N8422630736401-001

-.103RTbfi94]lq38g76+OOl

FUEL 2.bI064_5+03 T*'

MASS 6.0019257+0_ MSFL

VRZ -2.b_17465+03 VDX
GMLP Q.O_O0_O GMLY

ZL -2.5070383+02 DXL

PAL -1.b560903+0[ VL

ZS -I,36955_0+02 OXS

LONS -1.bA36_0+02 VRS

LTE 3.12555_W+00 LNE

LAp 1.2360R32÷02 _R

Z -4.062186_+04 _X
RA -2.100_R+01 V

ZG -_.U621863÷04 _XG

LON q.b2153Q3+01 VE

ZMP -8.9113146+01 DX_P

RAMP -1.768q8_0+02 VMP

-.727957P_9706440_8-_01

-.696977681646119_5+000

RAGR .2_2780248fi4AOlfl+O03

"3.3451238+_3 DYL -6,h380108÷93 P?L -k.0513255+03

8°00374_7+03 PTHL -3°8_9_477÷_0 AZL -I,2277_2÷n2

-8._696262÷_2 DYS 7.R32R80W+03 nzs -l.Wg6qgq5÷03

8.0194978÷_3 pTR -3.851_783+0_ AZ_ -1.0142858÷0P

7,7163580+_0 _SMP 5,0275878_O qS_P I*1634_A7÷_2

"5°3867257+_2 VT B.001_858+03 SOLSV 2.2_672_+_1

-1.7_78917÷n_ DY -3.374_R1q+03 D? -2.622315A+03

_.6173_10+03 pTH 1.338763?_N0 A7 -I°25Ng455÷OP

q,lgSTO42+D4 DYG g.sBgg925+03 nZG -2.6223_?_÷03

9.2492_32÷0_ pTE 6.6861820-02 AZ_ -q.164_2_+_1

1.3157837÷_? _Y_P 7.9710127*fl3 DZMP -7,115fl42_÷_

8,0037_07+_3 PTMP -3,85_80÷00 AZ_P -q,5_78_1+01

2.0500_00+_ VELG 2,5606268+O3 TACC 1,0g89276+01

6.52_5_38+_I SPI 3,141_00N+02 VEX 1,0105_+0_

1°1188477+03 V_Y I°7898910+03 V_Z 1,4kg5784+03
0.00_0000 PLCHNG 2°_053601-01TnELV _,30274_?+07



XME -2.0_22177+05 yME -5.92516_+01

DIA 7._696801÷00 LIA -_.0791880÷01

PLANETARY COORDINATES

XM 1.8590709+05 YM -7*1_78096+0_

RM 2,0322_98+05 DEM -1.1_58175÷01

XSUN 3,715q506÷06 YSUN -7.2808320÷07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.6927387+06 ECC 8.79_2_58-01

VH -1,_589950÷02 RNMP -1*7952311÷02

TA 2.8611213+00 EA 7.2_832_8-01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -3.9505662÷03 ECCS 1.2527297÷00

VHS 2.6856905+03 RNMPS _.622_599+01

TAB -6.938712_+00 EAS -2*3272520+00

SELENOCENTRIC UNIT VECTORS

wx -5.7312618-02 WY 5.779567_-01

GX -_.660_881-01 GY -7.3658_5-01

BODY ATTITUDE AND FORCES

BRAT -1.9_3_6_2-05 pRAT "5.6680191-07

XIX _.369;29;-01ETX -3.1757987-02

XIY 6.9900505-01ETY 6._095702-01

XIZ 5.6610319-01ETZ -7.6691950-01

ALS 1._780206+02 BTS -3.22293_1+01

ALEI 9.238;753+01BTEI 1.7_16011+02

23

ZME -8.9115738+01DXME "1*0888999+02 BYME _.5605_6÷03

OOA 1.67_1675+00 LOA 3.3361527÷01 DRP -5.7235076÷00

ZM -_.0371162÷0_ DXM 1.5972321÷03 DYM 2.663_289÷03

RAM -2.1030896÷01 LOM 9.6188856+01 VM 3._186359+03

ZSUN -3.1572536÷07 RAS °8.7078695+01 LOS 3.01_105;+01

INC 1._330757÷02 RAN 1.7_50125÷02 APF -1.63_1659÷02

APMp -1.8269891÷02 INMP 1.7115315+02 APO 3.18157_7÷06

MA 8.7_13978-02 SLR 3.8559557÷05 PER 1.53_522÷0_

INCS 1._;_9377+02 RANS -1.7;33682÷02 APFS -1._755699÷02

APMPS -1.2999_2+02 IN_S 1.7252029÷02 APOS -8.8995575+05

MAS -5.8896753-01SLRS 2.2_91828÷03 PERS 1.5599359÷01

DZME -7.1155;25+02

LRP 1.76_60_6+02

DZM 1._290097÷03

ARGM -2._6_2203÷01

DES -2.3_16258+01

RP 2*0q10269÷05

TFP 6.5_0997;÷01

MTA 3.5999999+02

RP5 9.98_2555÷02

TFPS 6.9161599+01

MTAS 1.;296595÷02

W2 -8.1_05238-01 PX 8.8290076-01 PY -3.5129667-01 PZ -3.115716_-01

QZ -_.901_71-01 SXO -9*55_9076-01 SYO -1.6323259-01 SZO -_.6505_58-02

YRAT 1,0577866-08 IGA 0*0000000 MGA

ZTX -8.98928_1-01ALO O*OOOO000 ALLV

ZTY 3.1712177-01BTO -8._033023-07 BTLV

ZTZ 3.022606_-01 6MO -6.99_1136-05 GMLV

ALE 9.238_755+01 5TE 1*7_16012+02 ALM

-6._035023-07
1.751;069+02

;.6969;15+00

-1.7935292÷02

9.;8_2950÷01

OGA -6.99_1136-03

ALL/ -1.3588123÷02

8TLI 3.5590838÷01

GMLI 8.2071880÷01

9TM 1.7975190+02

RESTART

CSM / MOON REF. /PHASE 7- 6

MEAN-OF-EpOCH 1969 2; DEC. 196R_ 9

,69138657322;570+002 HRS. FROM LAUNCH 2 DAYS* 21

PHASE ELAPSED TIME

HRS,e 59 MINS°e 18.862 SEcs. G.M,T,

HR_** 8 MINS** 19.166 SECS* G.E.T.

COORDINATES ( ER AND ER/HR )

RXYZ .2699166;5632233;5+000

RDXYZ -.57_65707527030761+000

.23835650+06 SECS,

-.78W72512916392766-001

-.10233_58097882373+001

1.7522518+02 FUEL 3*2633056÷03 TM

5.q077397+02 MASS 5*9566576+0_ MSFL

-_.2357520÷03 VRZ -2.5899000÷03 VDX

0.0000000 GMt.p O*O000OO0 6m..Y

-2.7025_12÷02 ZL -2.5731038÷0_ O_L

-1.;88_997+01 RAL -1.6210663÷01 VL

-1.87_838;+02 ZS -1.3939053+02 OXS

-7.9990719÷00 LONS -1.691050_+02 VRS

1.2590677+02 LTE 3*1255951+00 LNE

_,5785705+01 LAP -1.56_2_86+02 DR

-.7_71_09716172116;-001

-,68q1785qqBBG60_68+OOO

GD; THRUST **********

THETA _,ogGBgqT_O0 BETA

DARC 5.8191982+00 DELV

VRX -2.2697_38÷03 vRY

T60 O,OOOOO00 FC

SELENOCENTRIC

XL 9.2957_98÷02 YL

RL 1.001676q÷03 OECL

SELENOGRAPHIC

XS -9.7W05115+02 YS

ALTS 6.5182829+01LATS

LTS -1.5083577+00 LNS

LIN 1.6619869+02 LAN

GEOCENTRIC

X 1.8685927+05 Y

R 2.0_22193+05 DEC

GEOGNApHIC

XG -2.15170W6+0_ YG
ALT 2.00775_S÷OS LAT

EARTH-MOON PLANE

XMP -9.9653102+02 YMP

RMP 1.0016763_05 DEMP

XME -2.0_22190+05 YME
DIA 7.3826_52+00 LIA

PLANETARY COORDINATES

XH 1,8590969+05 YM

R_ 2.0322537+05 DEM

2.0500000+0; VEL6 2.;501327+03

6.5265838+01SPI 5.1_10000÷02

1.0705681+03 VDY 1.7126551÷03

O.O00OOOO PLCHN6 3.0633_81-01

-3.3_03119÷03 oYL -5.9_8_071÷03
7.6966567÷03 PTHL -3.;368;05÷00

-7._299622+02 DYS 7.7356821+03
7.9123615+05 pTR -3._500110÷00

7,716_n93+oo _SMP 5.0275891÷00

-_.7359053+02 VT 7.8981875+03

-7.17_016+0_ Z -;.06261;7+0_ DX -1.7_316;8+05 DY -3.28_9_62+03

-1.1_7_q73+01 RA -2.1006183+01 V _.50791_2÷05 pTH 8.3990818-01

1.9898022+01 ZG -_.06261;2+0_ DXG

-1.1;75755+01 LON 9.6171788+01 VE

-q.619089_+01 ZMP -9.0265571÷01DXMP

-5.17019_7+00 RAMP -1.775q61;+02 VMP

-_.6191879+01ZME -9.0265738+01DXME

-5,6780258÷0I BOA 2,2359186+00 LOA

9.1882087+0q DYG 9._85_273+_3
9.2qO533q+Oq pTE _.1008106-02

XSUN 3.7156122÷06 YSUN -7.2808313+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 9,788W300+05 ECC 7*91qlq69-Ol

VF_ -2.5528W79+02 RNMP -1.7982525+02

TA 1.90120_9+00 EA 6._879565-01

SELENOCENT-IC OSCULATING ELEMENTS

SMAS -B.2167732+05 ECCS 1.1915761+0_

1.7368589+02 DYMP 7.86_6_15+03

7.8966565+05 PTMP -3.;558;07+00

-8.6782958+01DYME _._5q_805+03
2.915655_+01 DRP -5.7266967+00

-7.1_75762+0_ ZM -_.0368536+0_ DXM 1.5971;71+03 DYM 2.663_609+03

-1.1_57_83+01 RAM -2.1029_66+0I LOM 9.61_R503+01 VM 3._186289÷03

ZSUN -3.1572533+07 RAS -8.7078568+01 LOS 3.0099_05+01

INC 1.W3380WO+02 RAN

APMp -1.81735_7+02 IN,P

MA 1.353_020-01 SLR

INCS 1*;;$52q8+02 RANS

APMpS -1.29518;5÷02 INMPS

MAS -5.5828117-01SLRS

WZ -R.1;65218-01 PX

QZ -_.6851275-01 SXO

1.7_8_35+02 APF -1.62;1997+02

1.7121039+02 APO 1.7535137+06

5.6575719÷05 pER 6.7_7_2q3÷03

VHS 2.3371396+03 RNMPS ;.6572779+01
TAB -6.32109_6+00 EA5 -1.8700665+00

SELENOCENTRIC UNIT VECTORS

WX -5,7728585-02 WY 5.770695_-01

OX -_06796979-01 GY -7.36_5061-01

BODY ATTITUDE AND FORCES

BRAT -5.1882_06-05 PRAT -_.1316167-07

XlX _.369_29_-01ETX -3.1757988-02

XIY 6.990050_-01ETY 6._095705-01

XIZ 5.6610519-01ETZ -7.6691951-01

ALS 1.q780196+02 BTS -3.22292q3+01

ALEI 9.2382631+01 8TEI 1.7_16007+02

-1.7_28727+02 APFS -1.;738765÷02

1.7256795+02 APOS -1.1_31912+0;

2.18779_5+03 pERS 2.3671222+0I

8.8185693-01 PY -3.55031;6-01

"9.9_573_1-01 SYO -1.0398810-01

YRAT 1,080990_-07 IGA O.O00flOOO MGA -1,2806605-06

ZTX -R*98928_1-01ALO 0.0000000 ALLV t.7585688+02

ZTY 5.1712177-01BTO -1.2806605-_6 RTLV _.7625666+00

ZTZ 3.022606_-01 6MO O*O00OO00 GMLV -1.793_78_÷02

ALE 9.2382631+01BTE 1.7_16008+02 ALM 9._09A892÷01

RAGR .2_2822029506q93÷003

TACC 1.1110089+01

VEX 1,0105868+0_

VOZ 1.3870279+03

TDELV 5._077597÷02

DZL -3.9769279÷03

AZL -1,225;8_8+02

DZS -1._61;531÷03

AZR -1.0126091+02

RSMP 1.16339_2÷02

SOLSV 2.29q_TnR+01

DZ -2.5;79000÷05

AZ -1.25016q7+02

DZG -2.5_7906_+03

AZE -9.1603921+_1

DZMP -6.8579117+02

AZMP -9.53W625_+01

DZME -6.8879117÷02

LRP 1.7652867+02

OZM 1*_290278÷05

ARGM -2.;6;0638+01

DES -2,3;16256+01

RP 2.0_17278÷05

TFP 6.66018_6+0I

MTA 3.59R9qq9+0_

Rps 9.9836559÷02
TFPS 6,9162215÷01

_TAS 1.;707318+02

P7 -3,1256536-01

SZO -3,153018_-03

OGA 0.00000_9

ALL/ -1*3585123÷02

RTLI 3.$59083_÷01

GMLI 8.2071880÷01

RTM 1,79689q6÷02

****** CSM / MOON REF. /PHASE 7- 7

MEAN-OF-EPOCH 1969 2 _ DEC* 19689 9 HRS.÷

T .691_1_351001929÷002 HRS. FROM LAUNCH 2 DAYS* 21 HRS.÷

PHASE ELAPSED TIME ,23536650+06 SECS,

RESTART COORDINATES ( ER ANO ER/HR }

59 MINS., 28,862 SECS* G.M,T.

B MINS.* 29.166 SEcs* G*E*T* RA6R ,2q2863810327970+003



24

.268321662_2962839+000

-.573710726581669_8+000

RXYZ

RDXYZ

GD_ THRUST so_oteoa_

es_eososeea_oes_e$

TH[TA 3.364Z|32*00 BETA L.75160_2÷02

BARC _.5565671+00 OELV 6.52_8988+02

VRX -2.31305b_+03 VRY -_.2228980+0_

TGO 0,0000000 FC 0,0000000

SELENOCENTRIC

XL 9.2408196+02 YL -2.7996928+0_

RL I.O009W82+N3 DECL -2.5280;39+01

SELENOGRAPHZC

XS -9,7531173+02 YS -1.7_833_5+02

ALTS 6.Ik5_GB3+01LATS -R.I_227FO+On

LTS -1.508359_+00 LNS 1.2390534+02

LPJ 1.h625392+02 LAN _.5956571+01

GEOCENTRIC

X 1.86836_3+05 Y -7.1744300+0_

R 2,0_22201+05 DEC -1.1475645+0!

GEOGHApH|C

X _ -2,136594W+04 YG 1.989_575+0%

ALT 2,0077854+0% LAT -l*lW769nG+01

EARTH-_OOr_ PLANE

X_P -9,RG21IbO+02 YMP -3,3BOB3|5+01

R'AP 1,0009482+03 DEMP -5*238q37n+ON

X_L -2.0822199+05 yME -3.330q061+01

DIA 7.2_10150+00 LIA -3.172?nAT+N1

PLANETARY COORDINAIES

X_ 1._591235+_5 YM -7.1_69332+0s_

R_ 2.0322578+05 DEM -I*i_56777+01

XSUN 3,7157772÷06 ySUN -7.2808306+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 6.go772B4_05 ECC 7.04_6771-01

VH -3,bG12272*OZ _NMP -1,7g_232_+0_

TA 7._370414-01 EA 3.18071_6-01

SELENOCE.J.<IC OSCULATING ELEMENTS

SMAS -7.6677658+0_ ECCS 1,13019S2+0n

VHS 1.g277522+03 RNMPS 4.6g_4427+01

TA5 -5.7173823+00 EAS -I.414711S+0n

SELErJOCFhTf_IC U_41T VLCTORS

*X -5._175035-02 _Y 5.7615110-01

_X -4._gg_Gqg-01 QY -7.363_4_-0!

80DY ATTITLIDE AND FORCE5

RRAT -2.3515332-08 PRAT -1.1265971-07

XIX _.36g429G-01 ETX -3.1757q_q-n_

XIY b.qqo0504-Ol ETY 6.40g_705-_I

XIZ 5.bb10318-01 ETZ -7.G691q_g-nt

ALS 1.47801R5+02 DTS -3.2229143+01

ALEI 9.2380592+Pl 8TEl 1.7416004+0_

-.81293463541912956-_01

-.1007700094_159959+001

FUEL

MAqS
VRZ

GMLP

ZL

RAL

ZR

LOP45

LTE

LAP

Z

RA

ZG

LON

7MR

RAMp

2_E

DO_

Zu

RA_
ZS()N

INC

APMp

MA

INCS

APMPS

MAS

wz

QZ

YR_T

7TX

7TY

ZTZ

ALE

3.9159667+03

5.87139t_÷04

-2.5727199÷03

0.0000_00

-2.b379364+02

-1.b_55243,01

-1.4176601+02

-1.6983715_02

5.12523?7+00

-1.b_7328_+02

-_.063025_+04

-2,100?8R?+Ol

-4,O_3074_+04

9,b12_30_+01

-9,1380266+01

-1.7808502+02

--g,l_8037g+Ol

_,90334Ig+00

-M.U36645g+04

-2.1028001+01
-3.1%725_0÷07

1,;345670+02

-1,895q438+02

q*40333_-02

1,44614_q+02
-1,2gO14&2+02

-I,E435033-01

-R,15270?5-01

m4.RGR1402--01

1,11271_5-07

-R,gR92640-OI

3.1712177-01

3.D226066-01

q*238059_+01

-.76596612526431847-001

.._71203039505151_1+000

TM 2.05000o0+n4 VELG 2.3384169+03

NS_L 6.5265_38÷01SPI 3,1410000÷02
VDX 1.021754_÷03 VDY 1.6345652÷03

6MLY O*O00000O PLCHNG 3.7468564-01

DXL -3.33_8111÷03 DYL -5.857;633+03

VL 7.7879767÷03 PTHL -3.0335560+00

DXS -7.3877_86+02 _YS 7.6367322÷03

VRS ?*RO36ROO÷f13 pTR -3.0274_S8+00

LNE 7.716_613÷_0 DSMP 5.0275900+00

pR -_.1214600+02 VT 7.7927888÷03

9X -1.7377508+03 DY -3.t939695+03

V 4.3970755+03 pTH 3,1561654-01

_XG g,1805497+04 DYG 9.3770845÷05

VE g*2316263+OW pTE 1o5067L71-02

DXMP 2.15R3705+02 _yMP 7.7564657÷03
VMP 7,7879767+03 PTMP -3,0335563+00

DXME -2.4632355+01DYME 4.3463120+03

LOA 2,3904A97+01 _RP -5.73_152+00

DXM 1*5970603+03 DYM 2,6634937÷0_

tOM 9*610RlBR+OI VM 3.W186216+_3
RAS -8.7078439+01 LOS 3°00577_g+01

RAN 1,748AqGg+_2 APF -1,61?_402÷02

INMP 1,712g13_÷_2 APO 1,1773295+06

SLR 3,4805661+05 pER _.0000975÷03

RANS "1.7423428+02 APFS -1,_72107R+02

INMPS 1.7261655+_2 APOS -1.633383R+04

SLRS 2.1265R73+03 PERS _.2181400+01

oX 8,R077014-01 PY -3,5482148-01

SXO -q,g82916g-01 SYO -2,g1_7681-07

IGA O*NO000OO UGA

ALO 0._000_00 ALLV

RTO -6.4033n23-n7 BTLV

GMO O,O00_nO0 GMLV

RT_ 1*7_1A005+02 ALM

-b.4_33023-07

1,7662388+02

4.830_127_00

-1,793_331+02
9,3364111+01

TACC 1.1233589÷01

VEX 1.0105868÷04
VOZ 1.3237853÷03

TDELV 6.5248gRR+02

OZL -3.90150%2÷03

AZL -1.2231216÷02

DZS -1.4254667+03

8ZR *1.0109001+02

RSM_ 1,16337_4÷02

S_LSV 2.37131_÷01

DZ -2.47245R7+03
AZ -1.2_93568÷02

OZG -2,47248u7+03

AZE -g.1562gk7+01

DZMR -6.65759_2+0P

_TM_ -q*521_g_P+_t

DZME -6,6_75g_+02

LRD 1.761g26_+02

nZ_ 1,4290465+0_

ARG" -2,4639036÷01

OES -2.34162_?+01

R o 2*04214_I+_5

TFD G°8_q65_4÷01

_TA 3.5qqggRg+_2

RPS 9*gR30_3_+02
TFPS 6.91630_5+01

_TAS 1.5222727+0_

PZ -3.13601n_-01

_ZO 5.06361qR-02

hnA O.O0000nD

ALLI -I,3588125+02

(_TLI 3.55gOfl_P÷_l

nML! 8.207182Q÷01

qTM 1.7q628n4+oP

***e** CS_ / MOON GEE. /PHASE 7- G

MEAN-OF-EPOCH 196q 24

T *f,()1_4212_779288+O02 HRS* FROM LAUNCH

RESTART

FHASE ELAP!;ED TI'.IF .23R37_I+06 _ECS.

COnRDINATES ( ER AF4_ ER/HR )

,XYZ .2_)672gW??_7265_65+O00

_XyZ -*5726_14722165242N+0_0

2.75092q4+09

7.65_5471+02

-4.2095661+03

0.0000000

HRS*, 5g MINS., 38.86_ SEcS. G._.T.

HRS., 8 _INS*. 39.166 SFCS. G*E.T.

-,R_n?Ob3155_5_OI85-801

-.ggtR2202727809362+O00

FUEL 4.5686279+03 T_

MASS 5*8061253+04 MSFL

VRZ m2*5652140+03 VDY

GMLP _*00000_0 GMLY

--2.895336T+02

"1.5668204+01

ZL -?,7015192+02 DXL

8AL -I,7494362+01 VL

GD4 THRUST $$$$*$$**$

THETA 2,63_8998_fl0 RETA

RARC 5,284411g+00 _ELV

VRX -2.35620Ul+03 VRY

TGO 0.0o00000 FC

SELEPJOCENT_IC

XL 9,1859858+02 YL

RL 1.0003175+03 DECL

SELENOGRAPHIC

XS -9,76_8276+02 YS

ALTS 6.182398g+01 LATS
LTS -I.50_3599+00 LNS

LIN I.b631070+02 LAN

GEOCENTRIC

X I.Hb83355*05 Y

_ 2,0422201+05 DEC

GEOGRAPHIC

XG -2,12L4B59+O; YG

ALT 2,8077854+N% LAT

EAR[H-MOON PLANE

XMP -9.95B22Rl÷02 YMP

R_P 1,0003175+03 _EMP

XME --2,Uq_2199÷H_ _mt
DIA B,QR2R559+DO LIA

PLAHETAPY COORDINATES

X_ 1,8591494+05 YM

R_ 2,0322616+05 DEM

-l*b234794+O_ ZS -1.4408210+02 DXS

-_,281_813+0N LC_IS -1.70560"6+02 V_S

1*2390345+0_ LIE 3,1250R05+00 LNE

4*6135738+01 LAp mi.5735221+02 _R

? -4.063,_n6+04

RA -2,100gsPt+01

-,7R44283R_nIg367_3-O01

-,65_049_963S412673+000

2.050000_+n_ VELG
6.526583_+_1SPI

9,7239577+_2 VDY

O,_O00_OO PLCHf_

-3,3285958+_3 DYL

7.6777423+03 PTHL

-7,1754531+0_

ml,147679g+01

I,ggr1110g+o%

-1.147R060+01

-2.06058R5+01

-5,3032737+0_

-2,UOUTUgO_Ut

-2.476_387+_I

-7.1464998+04

-I*14560_5+01

-6*P;32607+e2 oYS

7*6g34_47+_3 pTR

7.7165123+n_ D_ uP

-_,54g7575+02 VT

2,2254525+03

3,141_000+02

I.555602A+03

_.4575223-01

-5,7651687+03

-2.G499800+00

7,536N063÷03

-P.f14_S67R+NO

%.O?75glI+ON

?.6flS25Og+03

DX -1*7316205+0_ oY -3.1016W30+03

V 4.28_7922+_3 pTH -?.362ag61-01

RAGR ,242gO55q106_g47+O_

TACC 1,135g_64+01

VEX 1,010586A+04

VnZ 1,25983_7+03

TnELV 7.6545471+02

_ZL -3*82504qG*0]
ATL -1.27070F1+02

_ZS -I,3890?_B+O_

AZR -1,00g15_+02

RSMP 1,1633644+0_

S_L_V 2,4422314+01

_7 -2,3959P_|+03

AZ -1*24850_1+02

ZG -4,06342R1+0_ nxG g,1727240+04 DYG a.2?Oq083+03 _ZG -_,3959626+f13

LON q,GO848?g+o1 VE g,_22568A+n4 PTF -1.094463R-_2 AZE -g,1521315+01

ZMP -g.24568?R+Ol

RAMP -I.7R814%R+02

Z_E -_*2_57669901

nOA 3*74678_2+00

ZM -4.0364134+04

RA_ -2.1_265FP+01

DXMP 2.5800388+02 I_YMP 7°6464638+03 DZMP -6.;2_SR_S+O_

VMP 7.6777422÷03 PTMP -2.64go807+00 ATMP -o.5n77946+01

LOA 1.6756072+01 DRP -5.735p019+00 I RP 1*76051'_+02

_X_ I*%g69753+03 DY M 2,6635257+03

LOM 9.6067n42+_I VM 3,4186145+_3

DZ_ 1,42g0646+03

ARGo' -2,;637472+_1
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X÷UN 3,T159387÷06 YSUN -7o2805298÷0T ZSUN

GEOCENTRIC OSCULATING ELEMENTS

SMA 5.3520630+05 ECC b*18_322_-0! INC

VH -_,78_0589+02 RNNP -1.7982318÷02 APMP

TA -6.1537006-01 EA -3,0025997-01 MA

SELENOCENTRIC oSCULATING ELEMENTs

SMAS -1._29_73+09 ECCS 1.0692052+00 INCS

APMpS

MAS

VHS 1._033153+03 RNMPS ;,7391202+01

TAS -5.1283281+00 EAS -9.3851963-01

SELENOCENTRIC UNIT VECTORS

WX -5,8653888-02 WY 5Q7519933-01

OX -_,7201695-01 QY -713615915-01

_ODY ATTITUDE AND FORCES

RRAT -2.8339500-08 PRAT -_9850690T-07

XlX _,369_293-01ETX -3.1757966-02

XIY 6.9900505-01ETY 6._09570_'01

XIZ 5.6610318"01 ETZ -7.66919_9-01

ALS 1._T80179+02 BTS -3.22290_÷01

ALEZ 9,2378570+01BTEZ 1.7_16000+02

WZ

_Z

YRAT

ZTX

ZTY

ZTZ

ALE

-3.1572526+07 RAS -8*7078311÷01 LOS 3.0016099÷01 DE5

1,_35368_+02

-1,7720863÷02

-1o1_568_6-01

1.;_67720+02

-1.25_80?7+02

-6,_999717-02

-8,1590761-01

-_.8509606-01

-_.7152212-07

-8.9592891-01

3,1712177-01

3.0226062-01

9.2378570÷01

RAN 1,7_93750+02 APF -1.5982150+02 RP

INUP 1.7137637+02 APO 8,661951_+05 TFP

SLR 3*5051211÷05 PER 2,7280372+03 MTA

-2,3_16251÷01

2,0_217_6+03

7.0012395+01

3*3999999÷02

RAMS "1.7_17759÷02 APFS -1._702576÷02 RPS 9.982_82_÷02

INMPS 1.7266610+02 APOS -2.98_719_÷0_ TFPS 6.9163861÷01

SLRS 2*0655806+05 pERS 1,0883_T?+02 MTAS 1.39272_÷02

pX 8.7963611-01 PY -3.5667258-01 PZ -3.1968232-01

SXO -9.8975906-01 SYO 7.50_2080-02 SZO 1.226_500-01

IRA Q.flOflO000 MGA

ALO 0.0000000 ALLV

BTO 0.00n0000 _TLV

GMO 0.0000000 ONLV

BTE 1.7_16001÷02 ALM

0°0000000 OGA 0.0000000

1.77331_1+02 ALL] -1.35881_3÷02

_,901R396+00 RTL] 3.5390_R_01

-1,7933957÷02 GMLI _.207107P÷01

9.2638898+01BTM 1.7956613+02

• _==*÷ CSM / MOON R(F. /PHASE T- 9

MEAN-OF-EPOCH 1969 2_

T ._91_69906356697+002 HRS. FROM LAUNCH

PHASE ELAPSED TIME .25858630+06 SECS*

RESTART COORDINATES ( ER AND ERIHR )

_XYZ .2651_0_3872333320+000

RDXyZ -,5T1_950_2931_291+000

GDq THRUST e_****_*

THETA 1.9235_09+00 BETA 1.7302137+02

BARC 6.002_229+00 DELV 8.7969652+02

VRX -2,3991626÷03 VRY -_,1937657+03

TGO 0.O000000 FC O.OOOODO0

SELENOCENTRIC

XL 9.151260_+02 YL

RL 9,997775_+02 DECL

SELENOORAPHIC

XS -9,T756_10+02 YS

ALTS 6.1283989+01LATS
LT_ -1.3083611÷00 LNS

LIN 1.6636908+02 LAN

GEOCENTRIC

x 1.6683073+06 Y
2.0_22195+05 DEC

GEOGRAPHIC

XG -2.106_010+0_ YG

ALT 2,00778_8+05 LAT

EARTH-MOON PLANE

XHP -9.95363_9+02 YNP

RMP 9,9977753+02 OENP

XME -2.0_22195÷05 YNE
_IA 6.2709869+00 LIA

PLANETaRy COORDINATES

X_ 1,8591760+03 Y_

R_ 2.032265T+05 DEN

DEC. 1968_ 9 HRS*e _9 M_NS,e 98,562 SECS. G.M.T,

2 DAYS_ 21HRS*_ 8 MZNS*_ _9.166 sECS* G.E,T.

XSUN 3,7161091+06 YSUN -7.2808291÷0T

GEOCENTRIC OSCULATING ELEMENTS

S_A _,3792568+05 ECC 3.3379530-01
VH -3.9212332+02 RNNP -1.79522_3+02

TA -2.3321968÷no EA -1.29691_R+00

SELENOCENTPIC OSCULATING ELEMENTS

SMAS "1.18_8335_5 ECCS 1,00R_2_7÷00

-.8680336900160_563-001

-.97570977966767336÷000

-.R0252279517039252-0_1

-.6_971778217629738+000

FUEL 5.2212890+03 TM 2._500000+09 VELG

MASS 5.7908592+0_ MSFL 6.5265538+01SPI

VRZ -2.5523908+03 VOX 9.22_7577+0_ VDY

GMLP _.0009000 GMLY 0°9000000 PLCHNG

-2o989_502÷0_ ZL -2.7638351+02 DXL

"1,60_81_5+01 RAL -1,8127792+01 VL

"1.5002912÷0_ ZS "1,_6337_02 DXS

-8.;16_6+00 LONS -1.71279?5+02 VRS

1.239_253+02 LTE 5.12_920_÷00 LNE

_.6326979+01 LAP -;.2_62693+01 DR

-7.1759310+09 Z -_.06381_0÷0_ oX

-1.1_7790T+0! RA -2,10112_2÷01 V

1.9902626+05 ZG -_.0638155+0_ DXG

-1.1_79165+01 LON 9.60_1_26+01 VE

-8.085_120÷0_ IMP -9.3_948|1+01DXMP

-3,365890_+00 RAMp -1.7953_58+02 V_P

-8.0855598+00 ZME -9.3_95115÷01DXME

-1.132856_+01DOA 3.1137603+00 LOA

-7.1_60366÷0_ ZM -_.0361757+0_ DXN

-1.1_3557R÷01 RAM -2.10251_5+01 LON

ZSUN -5.15725_5+07 RAS

INC 1.9362119÷02 RAN

APMP -1.77_7109÷02 |NMP

NA -6.09686_6-01 SLR

INCS 1._7_293÷02 RANS

APMpS -1.2791955÷02 _NMPS

NAS -2*_880183-05 SLRS

RAGR .2_299737180Q923+003

VHS _.90_0736+02 RNMPS ;.7765005+01

TAS -_.5597620÷00 EAS -2.9315211-01

SELENOCEhTRIC UNIT VECTORS

_X -5.9167236-02 _Y 5.7_21277-01

_X -_.79157_9-01 QY -7.55997_2-01

BODY ATTITUDE AND FORCES

RRAT -8,8771633-09 pRAT -1.0283_23-07

XIX _.369_296-01ETX -3.1757925-02

XIY 6,9900507-01ETY 6._095703-01

XIZ 50661031_-01 ETZ -7.6691931"01

ALS 1,_780163+02 BTS -3.2228938+01

ALE! 9.2576635÷01 8TEI 1.7_15997÷02

2,1112110+03 TACC

5.1910000+02 VFX

1,9757_72+03 VDZ

5.1971211-0| TDELV

"3.3216919+_3 DYL -5.6713130+05 OIL
7.5659999÷03 PTHL -2.2869392÷00 AZL

-6,2965258÷02 DYS

7,5816_70÷03 pTR

7.71656_7+00 DSNP

-3.0191170÷02 VT

7._33_813÷03 DIS

-2,2822005+00 AIR
5.0275926÷00 RSMP

?.ST5635R÷03 SOLSV

-1.72_7529+05 DY -5.00795_3+03 D7

;.1710759+95 pTH -8.1835_39-01 AZ

9.16_7308+_; DYG
9.2135608+09 pTE

3.0017533+02 DYNP
7.5659_97+03 PTNP

S,97079_8÷01 DYNE

5.5227_83÷_0 DRP

9,1699821÷03 D2G
-3.7023632-02 AZE

7.53_6132+03 DZNP

-2.2869390+00 AZMP

_.12_7_0+03 DINE

-3.?_01972÷00 LRP

1,1_89011÷01

1,0105868÷0_

1.19516_3+03

8.79696_2÷02

-3.T_T35_2+03
-1.21_2559+02

-1,35_13_1+05

-1.0073837+02

1.1633301+0P

2.3121915+01

-2.318_70o÷03
-1.297609_÷02

-2.31B_777+03
-9.1_78915+01

-6.1588530+02
-9._93211_+01

-6.18885_2+02

1.7590_62+02

1.5965585÷05 DYN 2.6635585+05 DIM 1._290532+03
9.602732_÷01 VM 3._186072÷05 AROM -2.9655871+01

-5.7078181+01 LOS 2.997_3+01 DE_ -2.3_162_Q÷01

1*?_98805÷02 APF -1.5809511+02 RP 2.0_162_R+05

1.71_6590÷02 APO 6,7165528+05 TFP 7.253850_+0!

3.1514281÷08 pER 2.0191589÷05 MTA 5.5999999+02

-1.7911696_02 APFS

1.7271669+02 APOS

2.0097958+_3 PERS

-1._683182÷02 RPS

-2.5796989+05 TFPR

2.5621931+05 MTAS

9.98191A_÷02

6.916_6_7+01

I.T23886_+_2

WZ -R.1656559-01 PX 8.7899970-01 PY -3.5839095-01 PZ -5.1381921-01

OZ -_.8320020-01 SXO -9,5227531-nl SYO 2.60657_1-01 _zo 2.508_6_5-01

0.0000000 MGA 2.13_93_1-06 OGA

0.00_0_00 ALLV 1.7806915+02 ALL!

2.13_5_1-06 RTLV _.973817_÷00 RTL_

0.0000000 GMLV -1.7953_61+02 GML;

1.7915998+02 ALN 9.192585_+01RTM

YRAT -9.5095011-07 IGA

ZTX -8.98920_0-01ALO

ZTY 5.17121R2-01 8TO

2TZ 3.0226061-01 6MO

ALE 9.2376637+01RTE

0.0000000

-1.3588129+02
3.559089_+01

R,2071_7_÷01

1.7950_22÷02

***÷$i CSM / MOON REF, /PHASE 7- 10

MEAN-OF-EPOCH 1969 29 DEC. 1968_ 9 HRS.,

T ._91_9768_35_006÷002 HRS* FROM LAUNCH 2 DAYS. 21HRSIe

PHASE ELAPSED TIME .23839650÷06 SECS*

RESTART COORDINATES ( ER AND ER/HR ]

RxYZ .26335W9096_580553+000 -.89_91022767W05965-001

RDxYZ -.57011728033998829÷000 -.959361_3128335_66÷000

GD_ THRUST **_÷*****t

59 NINS., 56.862 SECS, G.M.T.

8 MINS.e 39.166 SECS. G.E.T.

-.8202_56790572595-001

-o631205289063291_6+000

RAGR .2_295915235n_00÷_5



THETA1.2183000+00BETA1,7;9_591+0?BARCk,7103518+00 OELV 9.952_;56409

VRX -2,@_19326+03 VRY -_.1815063*03

TGO 0,0000000 FC O,o00nO00

5ELENOCENTRIC

XL 9.0766558+02 YL -3,0820113÷N?

RL 9.9932151+02 DECL -1.6_20130+nl

SELENOGRAPHIC

XS -9.7855523÷02 YS -l*37B8109+N _

ALTS 6.0827973+01LATS -8.5_773_8÷0/_

LTS -1.5083625_00 LNS 1.2390113÷07

LIN l.b6q2915*02 LAN ;.653127_÷N1

bEOCENTRIC

x 1.86_2787+n5 y -7.176_32_,'.

2.04221fl1+05 DEC -l,l_7_�gS+r_

GEOgrAPHIC

XG -2,0913192÷0_ YG 1.990_12_+N_

ALT 2.007783_405 LAT -I,I@8n256+01

EARTM-MOON PLANE

X_p -9.q_83W83+02 YMP _.2_A|R_÷q rq

AMP 9,99321q9_02 DEMP -5.W25A773+NP
X_[ -2,N_22179+05 yME _,2_15_5+n, _

PLANETARY COORDINATES

XM 1oeSg2020+05 YM -7o1_56232+0_

RM 2.(1322696+N5 DE_ -I.1_5_686÷01
XSUN 3.716265b÷06 YSUN -7.28082fl3+07

GEOCENTRIC _CULATING ELEMENTS

SMA 3.71_1_93÷05 ECC _.5071210-NI

VH -7.0726078+02 RNMp -I°79222_l÷0_

TA -_.b170B12÷O0 EA -2.B_lq923÷Nq

SELENOCENTRIC OSCULATING ELEMFNTS

SMAS 1.91@8315+0_ ECCS g._7f17330-Ot

VHS -9o9180058+01 RNMPS _.A21@Of16+01

TAS -3.gq76212+O0 EAS -6.5_2185b-01

SELENOCEN_IC UNIT VECTORS

WX -5.'_7173@_-02 WY

_X -_.763B825-NI QY

MODY ATTITII(iF AND FORCES

RRAT -3.1_983-08 pRAT

XIX _.36q_2qS-Ol ETX

XIY b.ggooSob-01ETY

XIZ 5.h61031b-n1ETZ

ALS I._7@0153_02 BTS
ALEI 9._37q720+nl BTEI

26

FUEL 5.8739502+03 T'_ 2.0500_00÷0; VELG 1,9956_33÷03 T_CC 1,162112_÷01

MAS_ 5,b?55Q_l÷O_ MS_L 6,5265838+hI %P] 3.1_10000÷02 VFX 1.010586R+O;

VRZ -2.53925AT+N3 VDW 8,7199096+02 V_Y 1.39_9787÷03 V_Z 1,1297513+03

G_LP _.O0000DO GMLY O.O000000 PLCHNG 5.9675RI0-01T_ELV 9,952_S_÷02

ZL -2,82;8671+02 DXL -3.3139235+03 DYL -5.576q850÷03 OZL -3,66g01_0÷05
PAL -I,8755103÷01 VL 7,_525772÷03 PTHL -I,9q52992÷00 AZL -I,21570_5÷02

ZS -1,_A532_9÷02 _XS -5.7_77827+02 DYS 7.3291323+03 OZS -1.31_78}5÷03

LONS -1,7197967+02 VRS 7.q682796+_3 pTR -1.9W12078+00 AZn -1,0055753+0_

LTE 3.12_7631+00 LNE 7.716616_+00 _%MP 5._275q32+00 _$M_ 1.16333_+0_

LAp -5,9775g_0+01 OR -2.52980_÷_2 VT 7._6_q936+03 SOLSV 2*58116n_÷01

7 -q.06_1937÷0_ _X -I,717120_+03 DY -2,912Rg@q+N3 DZ -2,23990_÷03

RA -2.1019_10+01 V _o05_q_95÷0_ pTH -I,_3_O_@R_N A? -1,2_66561+02

ZG -_.U6_1912+0_ _XG 9.156567_÷_ DYG q,N592632÷03 OZG -2,239qO_r÷O_

L_ON o. Sq�RN_+OI VE 9.203gq�N÷_ pTE -6,31_6156-02 AZE -q,l_35_t_+01

7MF" -g.;_937_2÷01 DX_P 3,_233w3g+P2 _yMP 7,;20_923+03 DZMP -5,95N3FNR+O2
_A_r' 1.7a75_?q+02 VuP 7,_57S771+03 PTMP -1°9_$2995+00 _TMP -g,_7883_5+01

7"! -_._939P1÷01 DX_E 1,nlR6350_02 {1yM[ _,0107603+03 _7MF -5,gS_3R_+OP

7_ -_,035gq31+0_ DXM 1.$96803q+0_ DY M 2,6635905+03 _ZM 1.;2qINtar03

_A_ -2,1023673+01 LOM q,5987175÷01 VM 3,_1@6001_03 ARG_ -2°@63_3n_÷01

7S_N -3,15725?0+07 RAS -_,707AOS_+NI LOS 2.9932795+01 OE% -2,3_162_0!

Ir;C 1._571073÷02 RAN I,750_162+N2 APF -I,5573511+62 RP 2,0_015Q3+05

AP_P -1.7520228+02 IN_P I*7156N_3÷N_ APO 5,38fl719_÷05 TF D 7.Bg909_8÷01

MA -1.561S(_72+00 SIR 2,q596A35+05 pER 1,5771192_03 MTA 3*sg�g�Qo_N?

INC5 I.W_ROqgl÷02 RA_IS -I,TWOfi?I2+N2 APFS -I*W66PSOq+02 RP_ q.gRI3A_n+02

AP_S -I.273t257+02 INUPS 1,7276AI_+_2 ApoS 3,72q_g2÷Ow TFP_ 6,q1655_2+01

MA_ -3._1157?3-02 SLRS 1.Q_2_69+n3 PERS 1.66_61_2÷02 _TA_ 3,59qq9_g÷O_

5.731Afl55-0! WZ -fl.172_a60-01 PX 8,772Nq6g-01 PY -3,605_553-01 27 -3,17001S7-01

-7,35F212B'01 _2 -_.E1270qT-01 SXO O.OOO0000 SY_ N.O00000_ SZh O,O000OqN

b, IINS759-07 YRAT -l.55_q?F3-N7 IG_ OoNOO_ON UGA

-3.1757_f17-N_ 7TX -P.9_92q_1-01 AL_ 8.0000000 ALLY
6._NgSTOP-N1 7TY _.17121_3-01BT_ fl._37736_-N7 BTLV

-7.6_aIo_-01 7T7 3.0_260q7-01 GMO _.nONNON_ GvLV

-3.22_'/_(11 A{F q.237_720+01 _TF I.7_15Qq_+N2 AL _
1.7_1_Qq?_np

P.537736_-07 riGA O.O00Nnq_

1,7877697÷02 _LLI -],358fll?U_N?

5,_52_373+n0 _VLI _.SS�_AXA+01

-1.793_a7+N2 GUlI A.20718_÷01

9.1212296_01 _T_ 1.7g@_23N+N2

****** CSM / MO0;_ I_EF. /PHASE 7- II

MLAN-OF-EPOCH Ig_q P_; _FC° 196A. 10

T ._91825_621113_5+0N2 HRSo _n_u LAli_]C_ _ DAYS. 21

PHA_E ELAPSED TIME .P_A_O6,_N+_ %ECq.

RESTAqT rO._DI_ATES ( ER AN_ ER/H_ )

_Xy2 .2o19732_5o0_98570+0nN

RCXYZ -°ShAbS_133_qo_17÷OON

GO_ T_Ru_T **********

THETA 5._3_3751-NI RETA 1°7_A_fl3fl+O o F_tEL

BA_C 7._07_92+00 _ELV 1.1121PQI+03 _A_S

VRX -2._P_993+03 vRY -_.166797n+0_ VP7

TGO 0.0000000 PC O.UOONO_ _Lr'

SELEt_OCEt_Ti_IC

XL 9.02218_5+N2 YL -3.172_q7N+O? ZL

RL 9.aflq_257+02 DECL -I.672_039÷01 PAL

SELEfJOGRAP_IC
XS -9.7g_5593_o2 YS -1.259057_+N_ Z_

ALT_ 6.11_QO23+N1 LATS -A.bT_7P_O+O'_ LOH_

LTS -I._:13631÷00 LNS 1.23A_971+07 LTF

LIN I°o6_9102,02 LAN _.67_g571+01 LAP

GEOCENTRIC

X 1.R6A2507t05 y -7.176910N+U_ Z
R 2.0_22162÷05 _EC -I.1_A0037÷01 RA

GEOGPAPHIC

ALT 2°NO7781_+Ob LAT -1.1_A12_o+01 tON

EARTH-_OON PLANE

X*_P -9.9_23b_+N2 Y_P 1.b39_a_]_01 7vP

RMP 9.989_25_+02 DEMP -5°_83225_÷n_ RA_P

X_[ -2.0q27160+05 YME 1.63g_A_+Ol 7_E

PLANETAPY COORDINAIES

X_ 1.859228h+05 Y_ -T.1_51fln1÷O_ Z_

q_ 2.032273_÷05 DE_ -l.1_5_g7g+01 _A_

XSU_ 3.71b_3u_+n6 YSUN -7.2BNA275+07 ZSIJH

GEOCENTPIC OSCULATING ELFMENTS

SvA 3.231_@2B+N5 ECC 3.6957_59-N1 INC

V_ -8.2379913+02 R_MP -1.79A21q1+O; _P_P

TA -7.739421_N0 EA -5.2551g_+0¢_ MA

SELENOCEI.TI_IC OSCULATING ELEMENTS

HRS. e 0 MINS._ A,A62 S[CC. G.M.T.

HRS.' 9 MTNS.. 9,166 SECS, G.F°T. AAR_ .2W3N3Ng33291A77+N_X

--.g?I32'I_33N;SN53_-_01

--.9W2775aS_A]POOO3N+_O0

-,A375AA_711_SA¢_,_2-O01

-,617510g?_fiAIAS2_7÷_O

-I,5_665)_+N2 _$ -5.19707_÷_2 _YS 7,222m360+03 _ZS -]*27696_+N_

-I,7o_7_g_02 V_S 7.3533355+0_ pTI_ -1o622_N_6÷00 AZ _ -1,0n373_+N_

3,12_60;7+00 L_IE 7.716_681+NN _MP _o027s93q_00 _S_P !.1633Phi+n7

2,03_5613÷01 DR -2.N@_n_26÷_2 VT 7,3503fl73+03 _OL_V 2o6_q1_n1+Nl

-_,t)6_5513+0_ pX -1,70ATO20+N3 DY -_,f116q_�g+03 D? -2.16NPA_?+n3

-2,1_1_3_÷01 V 3.q39@N3_+n3 pTH -2.N_3162+00 A7 -1,2_565_÷_

-_.06455t_+0_ _XG 9,1WA_315+04 DYG A.g53A37{=*N3 _7_ -_.16_32X(_+_3
o.5_5_721+01 VE 9.19_3_+0_ pTF -@.g33A_A6-02 AZF -_,1391q_+01

-c.5;53279÷01 DXuP 3._6_0A+_ nY MP 7,30527A3÷N3 _TMn -5,70_I_I+0°

I°7q05527÷02 VMP 7°3376323÷_3 PTMP -I°625a77_+00 AZM_ -0,_6_1_q÷_!

-_.5_53_3_+NI DX_E 1._399372+_2 DyME 3.A951536+03 nZMF -A,TnOl_t_+O?

-_,03570_.3+0q D_M I._967166+N3 oY_ 2.6636233+N3 nZ_ 1,W2ql2nn+03

-2.1N222_q+01 L_M 9°sg_6AS_÷nl V_ 3,_1flS92A+03 A_G_ -_,@fl327_6÷0!

-3°1572516+07 PAS -8*7077q25÷n1 LOS 2.gRq11_l÷01 DE% -2,3_162_5+_1

1,_380U_7+02 RAN 1,750QA61+_2 APF -I.5256_97_02 R_ 2.037196_÷0S

-Io7207593402 IN_P 1,716_n52+02 APO q._25729_÷05 TF_ A,O9_O_O+NI

-3.31573_7+0N SLR 2,79NNn21+OS pER 1,27a_739+03 _TA 3.sq_nq_+_P

-2.@fl_Sg76+N2 OXL -3.305_1Afl+N3 oYL -5._fl0_739+03 nZL -3,SAq_{_q_+N_

-1.9376177+01 VL 7,3376323+_3 PTHL -1,625o77_÷00 AFL -I,21312n2+02

6*5_66113+03 T" 2.NS_O_NN_O; VELG 1,8787792+N3 TACC 1*1756320÷DI

5°6103?71+N_ MS_L 6._265_3A÷_I SPI 3,1_INN_N+02 VrX 1,01NSfi_+n_

-?.525_2hA÷03 VDX 8,20q102_÷N2 VDY 1,3137761+03 II_Z 1,0635_n+_

N,OOOnO_O GMLY O,O0_ONqO PLCHNG 6.77_o9g_-01 TDELV 1.11212nI +_3



SMAS 8.877_937+03 ECCS 8.875710_-01 INCS 1,_87977÷02

VHB -2.155570_+02 RNMPS _,8702760÷01APMpS -1.2667213÷02

TAB -3._579851÷00 EAS -8._1789_-01 MAS -9._937259-02

SELENOCFNTRIC UNII VECTORS

_X -6.0306671-02 WY 5.7212_3-01 WZ -8.179_666-01

QX -_.7872103-01 eY -7.3562675-01 QZ -_.792_881-01

_ODY ATTITUOE AND FORCES

BRAT W.2178895-08 PRAT 3.7_77196-08 YRAT -3.3698515-D7

XIX _.369_29_-01ETX -3.17578_1-02 ZTX -8.98928_0-01

XIY 6.9980505-01ETY 6,W095709-01ZTY 3.1712183-01

XIZ 5.6610317-01ETZ -7.66919_5-01ZTZ 3.0226086-01

_LS 1._7801_1+02 8TS -3.22287_5+01 ALE 9.2372891÷01

ALEI 9.2372891÷01BTEI 1.7915988÷02

27

RANS "1.7398276+02 APES -1,W6_1335÷02 RPS 9,98087_2÷02

IMMPS 1,728206_÷02 APOS 1.6756900+0; TFPS 6.9166_03÷01

SLRS 1,8839807+03 pERS 5,25_7651+01MTAS 3,5999999÷02 .

PX 8.75893;0-01 PY -3.6268637-01 PZ -3.1825120-01

SXO 0,0000000 SYO 0,0000000 SZO O.O0000nO

IGA 9.8911705-03 MGA

ALO 9.8911705-03 ALLV
BTO W.2688682-07 RTLV

GMO O.O000OO0 GMLV

BTE 1.7_15990+02 ALM

W.2688682-07 OGA 0,0000000

1.79k7WSO+02 kLLI -1,358812_÷02

5.133399_÷00 BTLI 3,55908_8÷01

-1,7933322÷02 GMLI 8o2071868÷01

9,0523;3_÷01BTM 1,7938036÷02

$***** CSM / MOON REF. /PHASE 7- 12

MEAN-OF-EPOCH 1969 2_ DEC. 1968. 10 HRS.. 0 MINS.. 16o862 SEcs. G.M.To

T .69155323988872_+002 HRS. FROM LAUNCH 2 DAYS. 21HRS.e 9 MINS.p 19.166 SEcs. G.E.T. RABR .2W307271_032_53+003

PHASE ELAPSED TIME .238;1650+06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

hXYZ .2hO395BWWO75167W9÷O00 -.94728439511_1208W-001 -.85W5_8831206299_3-001

RDXYZ -.56705165511639969÷000 -.925948_9823897020+000 -.603633100_8898678+000

GD_ THRUST ****_**_**

THETA *:;:;_;_28:;;'BE;;'*---_---_-'''''''" 1.7W7R_S_÷02 FUEL 7._792725+03 TM 2.0500000,0_ VELG 1.'60S273+03 TACC 1.180W6_3÷01

,_ARC B.09;9892*00 OELV 1.2303815+03 MASS 5.8_50609+0; MSFL 6.5265838+01 SPI 3.1_10000.02 VEX 1.010586_+09

VRX -2.52b8539+03 VRY -;.1516_78+03 VRZ -2.5121009+03 VDX 7.692_998+02 VDY 1.2506175+03 VDZ 9.966_017÷02

TGO O.O000000 FC 0.0000000 8MLP O.O00000O GMLY O.O000000 PLCHNG 7.6096626-01TDELV 1.2303815÷03

SELENOCENTRIC

XL 8.9678598+02 YL

RL 9.9863388+02 DECL

SELE:_OG"AP_IC

XS -9._026579+02 YS

ALTh 6.01_03_2÷D1 LATS

LTS -1.50836_5+00 LNS

L[:_ 1.6655_7_t02 LAN

GEOCENTRIC

X 1.868222W÷05 Y

!_ 2.U_22135"05 DEC

GEO3RAPHIC

X_ -2.ub12068÷OW YG

ALT 2._)077707+05 LAT

EAI_TH-MOON PLANE

X_P -9.93568qb+02 YMP

"_P 9.9R63387+02 DEMP

x'_ -2.0_22132_05 YME

PLANETARY COORDINATES

_ 1._5925_5+05 YM

-3.26238;5+0P

-1,7139759+01

-1.1_10730+02
-8,7975973+00

1.2389832+02

W.6983052+0]

-7.1773706+0_

-1.1981059+01

1.9907073+05

-1.1_82321+01

2oB3_85_8÷01

-5.5379296+0_

2.83_7988+01

-7,1;;7;67+0_

_; 2.0322775+05 DEM -1.1_532P9+01

XSU_ 3.71_5920÷06 YSUN -7.2808268+07

GEOCENTRIC OSCULATING ELEMENTS

S_!A 2.8666_56+05 ECC 2.9107990-01

Vd -9._171_72÷02 RNMP -1.7982108+02

TA -1.2367992+01 EA -9.1808223+00

SELENOCENTRIC OSCULATING ELEMENTS

S_AS 5.TAToW36+03 ECCS 8.2753890-01

VHS -3.33252_9÷02 RNMPS ;.922173fi+01

TAS -2.9371277+00 EAS -9.02;_59_-01

SELENOC_tiT'_IC UNIT VECTORS

XX -6.0937915-02 WY 5,7101773-01

_X -_.BI1707_-01 Oy -7,35_0863-01

BODY ATTITI_OE AP,D PORCES

RRAT -5,3063706-09 PRAT -_.7_167_5-08

XlX _.369;295-01ETX -3,1757850-02

XlY 6.9q0050_-_1 ETY 6.q095709-01

XI7 5.6_10319-_I ETZ -7.66919q5-01

ALS 1._780131÷02 BTS -3.22_86_6+01

ALEI 9.237108_÷01BTEI 1,7_1598_+0_

ZL -2.9_3009;+02 DXL -3.2961039÷03 DYL -5.382265_+03 DZL -3.5087_]0+03

RAL -1.99906Q3+01 VL 7.92110_1+03 PTHL -1.329_982+00 AZL -1.210_962+02

ZS -1.52735;5+02 DXS ";.6;96078+02 DYS 7.11_8673+03 DZS -1.2386R_1+03

LONS -1.7336039+02 V_S 7.2368086+03 pTR -1.3270621+00 AZ_ -1.00185_+02

LTE 3,12_fi5+0_ LNE 7.7167193+00 oSMP 5,0275g_9+00 RSMP 1.1633063+02

LAP 1.5371_67+01 _R "1.6760110+02 VT 7.23_8675+03 SOLSV 2.7160822,01

Z -_.06_9029+0; DX "1.699q722÷03 DY -2.7186100+03 OZ -2.07960_9+03
RA -2*1015866+01 V 3.8214911+03 pTH -2.7791870+00 AZ -1.2_5863_02

ZG -q.0699028+0A DXG 9,1397210+0; DYG 8.8_86670+03 _28 -2,079615;+03

LON q,Sq11_21+01 VE 9.18_810_+0_ pTE -1.1555766-01 AZE -9,13_7376+01

ZMp -9.6372891+010XMP ;.765;660+02 DYMP 7.1877;85+03 DZMP -5._651200+02

RAMp 1.7836567÷02 VMP 7.22110_1+03 PTMP -1.329_83÷00 AZMP -9._9137_+01

ZME -9.6373_7_+01DXME 1.8607_76+02 DYME 3.7776309+03 DZME -5._6512_2.02

ZM -_.035_728+0_ DXM 1.5966316÷03 DYM 2.663655_÷03 DZM 1._2913A2÷03

RAM -_.I020778+01 LOM 9.5906506+01 VM 3._185857÷03 ARGM -2,_6311_0+01

ZSUN -3.1572513÷07 RaS -8.7077796+01 LOS 2.98_9;90÷01 DE_ -2.3_162_2+01

INC 1._390_53+02 RAN 1.75159_2÷_2 APF -1._7885_9+02 RP 2.0315279+05

APMp -1.67;_319+02 INMP 1.7176681+02 APO 3,69g_032+05 TFP 8.8512612÷01

MA -6.519890_+00 SLR 2.62286;8+05 PER 1.068A253+03 MTA 3.59999Q0+0_

INCS 1._95216+02 RANS -I,7390855+02 APES -1._6186_+02 RPS 9.9803993÷02

APMpS -1.25989_8+02 INMPS 1.7287_12+02 APOS 1.05760_7+0_ TFPS 6.91672A2+01

MAS -1.5566768-01SLRS 1.8239566÷_3 PERS 2.7656859+01MTAS 3.59999q9÷02

W7 -R.18672q1-01 PX 8,7_50630-01 PY -3,6;8_6;1-01 PZ -3,195712n-01

QZ -_.7712562-01 SXO O._OOOOOO SYO O.OOO000O SZO O.O_O00no

YRAT R,W886_07-07 IGA O,OOO0000 MGA -8,537736_-07 OGA 0.0000090

ZTX -8.98928_1-01ALO O.OOOO000 ALLV -1.7983837+02 ALLI -1.3588173÷02

ZTY 3.17121_3-01RTO -8.fi37736_-07 BTLV 5.217_256+00 BTLI 3.559083_+01

ZTZ 3.0226058-01GMO O.OOO000O GMLV -1.7933290+02 GMLI 8.2071868+01

ALE q.2_7108_+01BTE 1.7_15985+02 ALM 8.9839195+01 _T_ 1.793183Q+02

****** CSM / MOON REF. /PHASE 7- 13

MEAN-OF-EPOCH 1969 2 _ _EC. 196P, 10

T .n91581017666083+002 HRSo FROM LAUNCH 2 DAY_, 21

PHASE LLAPSED TIME .238_2651+06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .2588230915557_37R+000 -.9727686816878i502-001

RDXYZ -.56530599713_13605+000 -.90R87957R29223_67+O00

THRUST *_*_*_****

-8.3_1_R92-01 BETA 1.7_69_17+02 FLIFL 7.8319336+03 TM

8.7712027+00 DELV 1.3500337+03 MASS 5._7979_B÷0_ MSFL

-2.5689879+03 VRY -_.1360685+03 VRZ -2._980923+03 VDX

O.UO00000 FC O.o00nO_O GMLP O.O0000nO GMLY

GD_

THETA

RARC

VRX

TGO

SELENOCENTRIC

XL 8.9136952+02 YL

RL 9.9838858+Q2 DECL

-3.3501507+02 ZL -3.00008_6+02 DXL

-1.7987197+01 RAL -2.0598383+01 VL

HRS.. 0 MINS.. 28.862 SECS. G.M.T.

HRS.. 9 "INS.. 29*166 SECs. G.E.T. RAGR .29311_99773830*003

-.871121fi2857259;00-001

-.589570121_0070;77+000

2.0500000+0; VELG 1.6_08755+03 TACC 1.2036363+01

6.5285838+01SPI 3.1q10000+02 VEX 1.0105868+0,

7.1696_97+02 VDY 1.1_69802+03 VOZ 9.2890_fi÷02
O,O000OO0 PLCHNG 8,_860657-01TDELV 1,35003_7+03

-3.2859569+03 DYL -5.2830_88÷03 DZL -3._269971÷03
7.1029871+03 PTHL -1.0582486÷00 AZL -1.2078093÷02



SELENOGRAPHIC

XS -9,8098464÷02 YS -1,02_8768+02

ALTS 5,9A95065+01LATS -8,9163317+00

LTS -1.5083656+00 LNS 1,2389689+02

LIN 1.66620_3+02 LAN _,T232800÷01

GEOCENTRIC

X 1.8681948+05 Y -7,1778051+0 t_

R 2.04221U0+05 DEC -I,1482031+01

GEOGRAPHIC

X(; -2.04b176_+09 YG 1.9908521+05

ALI 2.0077753+05 LAT -I.1_03293+01

[AR[II-MOON PLANE

X_P -9.9283090÷02 YMP 4,0107737+01

k_P 9,9838858+02 OEMP "5.589q870+00

X_K -2.0422098+05 YME 4.010672_+01

PLANETARY COORDINAIES

X_ 1.8592811÷N5 YM -7.1493036+04

R_t 2,032pA15+05 OEM -1,1452582+D1

XSIJ!_ 3.71_7570+0b YSUN -7.2000260+07

_PhCE_TRIC oSCULATING ELEMENTS

''A 2.5793739*05 ECC 2.1672610--01

Vh -I.0609767÷03 RNMP -I,7982001+02

TA -1.9961390÷01 EA -1.6073624+01

SELENOCFNTPIC OSCULATING ELEMENTS

SMA5 4.2q79790+03 ECCS 7,677Q865-01

V_5 -W.5229751+02 RNMPS W.9777f159+01

TA% -2.4365927+D0 EAS -Ao8319323-01

SELF'JOCEr,T_IC t_NIT VECTORS

.ix -b.16L3993-02 WY 5.6986552-01

Qx -4._375653-NI QY -7.3515979-01

HODY ATTIT_I_E AND FORCES

RRAT -5.0711905-08 PRAT 4o5753142-07

XIX 4.3694291-01 ETX -3.1757855-02

XlY h.990(_5_5-01 ETY 6o4095711-01

XIZ b.hG10320-01 ETZ -7.669194_-01

AL% I._780120÷02 BTS -3.22205_R+01

ALEI 9.23o936b+01 BTEI 1.741S98n+07

28

ZS -1.5_7_223+02 DXS -_,090#111+02 DYS 7.0049015÷03 DZS -1,1999329+03

LONS -1,7_03570+02 VRS 7.II_6935+03 pTR -1.0559132÷00 AZR -9,99939N0÷01

LTE 3012_2850+00 LNE 7.7167711÷00 DSMP 5,0225967÷00 RSMP 1,1632915÷02
LAp 3,875522_÷01 DR -1,3118412÷02 VT 7.117_8_7_03 SOLSV 2.7819735+01

Z -4.0652359+09 oX -1.689_121+03 DY -2.6193607+03 DZ -1,9978_03+03

RA -2.1017312÷01 V 3,7022330+03 pTH -3,5173383÷00 AZ -1,243W500÷02

ZG o4.0652356÷0_ DX6 9,13103W8÷0_ DYG 0,7438361÷03 DZG -1,9978_97+03

LON g.5868193÷01 VE 9,17_9802÷D_ pTE -1._181167-01 AZE -9,1302032÷01

ZMP -9.7252006+01DXMP _.68573_7+02 OYMP 7.0682785÷03 DZMP -5,21827_9+02
RAMp 1.7768665+02 VMP 7,1029869÷03 PTMP -1,0582_85÷00 AZMP -9,_337853÷01

ZME -9.7252458+01DXME 2,2810113+02 _Y_E 3,658t683+03 OZME -5,218279_÷02

ZM -_.0352351+0_ DXM 1.5965448÷03 DYM 2.6636881+03 DZM 1,4291568+03
RAM -2.1019314+01 LOM 9.5866191÷01 VM 3.418578_+03 ARGM -2._629541+01

ZSUN -3,1572510+07 RAS -8,7077667+01 LOS 2,9807836+01 DES -2.3416239+01

INC 1.WW01110+02 RAN 1.7522454+0_ APF -I,4023772÷02 RP 2,0203563÷05

APMp -1.598_543+02 INMP 1.7188007+02 APO 3,1383916+05 TFP 1.011936_+02

MA -1.2635565+01 SLR 2*_582201+05 pER 9.1272493÷02 MTA 3.5999999+02

INCS 1._5027_5+02 RANS -1.738291W+02 ApFS -1,_59_569÷02 RPS 9.9799655+0P

APMpS -1.2526033+02 INePS 1.7292R56+02 APOS 7.5979615÷03 TFPS 6,91681A6+01

MAS -2.0510551-01SLRS 1,7642569+03 PERS 1,770166F+NI MTAS 3.59999oq+0_

WZ -8.19424_0-01 PX 0,7303121-_1 PY -3.6719210-01 PZ -3,2097218-01

QZ -4.7_8R929-01 SXO 0,0000000 sYO O.O000OO0 SZO 0.00000_0

YRAT 1.9662_39-07 IGA 0.0000000 MGA

2TX -8.9892893-01ALO 0.0000000 ALLV

ZTY 3.1712179-01 BTO "6._033023-07 _TLV

ZTZ 3,0226066-01GMO O*O00000C GMLV

ALF 9.2369366+01BTE 1.7416981+02 ALM

-6.W033023-07 OGA O.O0000qq
-1,T916225+02 ALLI -t,3580123+02

5,3052551÷00 RTLI 3.55908_6+0_

-1.79333T_÷02 GMLI 8.207107_+01

8.916_809+01BTM 1.7925650+02

***_** CSM / MOO;_ _{EF. /PHASE 7- lq

MEAN-OF-EPOCH 1969 2_ DEC. 196_, I0

T ._q16087964_3_42+002 HRS. FROM LAUNCH 2 DAYS, 21

PHASE [LAPSED TIME .23_43651+N6 SECS.

RE_I_RT COnRDI!.ATE£ ( ER AND ER/HR )

_XYZ .2572553q13_163100+000

_i,XYZ -.563_I3_N598N63743+ODO

G_ THRULT **********

*********************

TMET_ -I._9_I_919+00 BETA 1.746010N+0_

i_n_C 9._3_3H_1_00 DELV 1.471119A+0_

V_X -2._IOB9a_03 VRY -_.1200689+03

TGO O.OODNO()O FC O.ooooo00

SELE_OCEhT;_IC

XL B,05970_7÷02 YL -3.4362722+02

4L 9.q_1997_N2 DECL -I.7826_60+01

SEL_qOGRAP_IC

*_ -9._Ih121_+_2 Y5 -9.1051206+01

ALT5 5.9706263+01 LATS -9*0309189+0N

LT% -I.50H367_+00 LNS 1,2389550+02

Lib 1.h66RR17+t)2 LA_ 4.T500_90÷D]

GLOC_T;_IC

X I,_:_16_'05 Y -?,17R2328+0_

_K _.C)422059'_5 DEC -I.148_9_9+01

GEGC_RAPHIC

W,_ -?.()311503+()_ YG 1.9909951÷05

ALT 2.C!077712+05 LAT -I,148_246+01

EARTki-VhOh PLANE

X'4i- -9.920239_+02 YMP 5*1660070+0)

F:MP 9.9_1997,)+09 DEMP -5. b393979+0_

X_ -_ .{)_22056+0% Y_[ 5,1667780+01

PLAttE TARY CO0,(DINATES

X__ I,_593071+N5 Y_ -7.1_3A7N1+O(_
_' 2.0322_5W_5 DE_ -1.1451891÷01

HRS*. 0 _INS., 38.862 SEcs. G.M.T.

HRS.. 9 MINS., 39.166 SECS. G.E.T. RAGR .243156275514807÷0N_

-.997775438_h669331-001 -,88730099521090570-001

-._9156595878641125+000 -,5753201753_27149+000

FUEL 8.4A_59_7÷05 TM 2.P5_0000+04 VELG 1.51_789R+03 TACC 1,21814_7÷01
MA_S 5.41952_7+04 _SFL 6,5265830+01SPI 3.1_10000+02 VEX 1,010506_+04

VRZ -2.40380_5+03 VDX 6.6_06146+02 VDY 1.n623_08÷03 VDZ 8.6035790÷02

GMLP O.O0000no GMLY 0.0000000 PLCHNG 9,4029386-01 TOELV 1._711190+03

ZL -3.0558056+02 DXL -3.27_9558+03 oYL -5.1824098+03 DZL -_,34_166_+03

RAL -2.1198904+01 VL 6.g832768+03 PTHL -0,1199002-01 AZL -I,20506_+02

ZR -I.566S_SS+02 DxS -3._3_6680+02 DYS 6.893_130÷03 DZS -1,1607056+03

LONS -1.7470059+02 V_S 6,99fl9858+03 pTR -8,I0167_-01 AZ_ -Q.9798577+01

LTE 3.12412A4+00 LNE 7.7168227+00 PSMP 5.0275976+00 _SMP 1.163277n+02

LAp 1.54027_1+02 DR -9._963051+_I VT 6.9982861+03 SOLSV 2,8_67q27+01

? -_.0655686÷0_ DX -1,6789960÷03 DY -2.5186896+03 D? -1.91_991_+03

RA -2.10107_2+01 V 3,5816669÷_3 pTH -4.3059155+00 A? -I,2_2236_+_

ZG -_.065560_+Dq DXG 9.1221697+04 DYG 8.6392711÷03 DZG -I.915032S÷N3

LON _,5A249_I+01 VE g.16_gRg2+o_ pTE -1.680_859-01 AZE -9,12559n_+01

ZMP -9.8990315+01DXMP 5.10_2398+0_ oYMP 6.9468448+03 DZMP -_,9685930+02

RAMp 1.7701_$2÷02 VMP 6,9032760+03 DTMP -8,1199027-01 AZMP -9,_180717+01

?ME -9,80g03_!g+01DXVE 2.7005109÷0_ DyME 3,5367917÷03 OZMF -W,96059_÷02

XS'!:; 3.71_9106+0b YSUN -7.2808253+07

GfOCE_T_iC OSCULATING ELFMFNTS

S"_ _.'_9_244+_% ECC 1,50529_6"01 INC

V_ -I,I_315_76_03 RNMP -1.7901065+02 APMR

TA -3._2259_2_01 EA -2.9636520+01 MA

SELENOC_r_TI_IC O_CULATING ELEMFNT5

S_AS 3._22n3_b+03 ECCS 7.08372_g-01 INCS

wiS -b,72t_z÷u_ _N_b 5.U_f_qZ_+Ol APMP_

TA5 -I,9583025+00 EAS -8.0916558-NI MAS

SELEt_OCEhTRIC UNIT VECTORS

_X -6.233_126-02 WY 5.6866_62-01 WZ

_X -4._!6%02_9-01 _Y -7,3407N69-01 QZ

[_ODY ATTITU[)E MJD _ORCE5

2U -4,0_50SP5+04 O_M 1.5964598+03 DY M 2.6637202+03 _ZM 1,92917q0+0_
RAM -2,i017_I+01 LOM 9.5825R41+nI VM 3,418571_+03 ARGM -2.4627976+01

ZSUN -3,15725_7+07 RAS -8,70775_0÷01 LOS 2,9766183÷01 DES -2,3_1623_+01

1.44125eQ+02

-I,4557675+02

-2.53716_6+fll

1.45105P1+02

-2,3599366-01

-8.2020395-01

-_,7252%53-01

RAN 1.7529456+02 APF -1.2591525÷02 RP 1.9959365+05

INMP 1.7200118+02 APO 2,7033123+05 TFP 1,2508667+02

SLR 2,2963A38÷05 PE R 7,9353500+02 MTA 3,599990o÷02

RA_IS "I.737_WI0+02 APFS -1.456A906+02 RPS 9.9795807+02

IN_Hb 1,7298396+02 APO5 b. B461112+U_ TFPS 6,9169123+01

SLRS 1*70_08_q+03 oERS 1,2576053+01MTAS 3.5999999+02

pX 8.71_5239-01 PY -3,6957990-01 p7 -_.2296722-01

SXO 0.0000000 sYO 0.0000000 SZ_ 0.0_00_
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RRAT -;.2096112-08 PRAT -5.91178_8-07 YRAT -1.0680652-06 IGA O.O000OO0 MGA

XIX _.369129_-01ETX -3.17578_9"02 ZTX -8.9892810o01ALO OoO00OOOO ALLV

XIY 6.9900503-01ETY 6._095712-01ZTT 3.1712181-01BTO -1.19_1039-06 BTLV

XXZ 5.6610319-01ETZ -7.66919_3-01ZTZ 3.0226058-01 6MO 0.0000000 GMLV

ALS 1.1780109+02 BTS -3.2228_19+01 ALE 9.2367673+01BTE 1.7115976+02 ALM

ALEI 9.2367671+01BTEI 1.7115971+02

-1._911039-06 OGA

-1.7819682÷02 ALLI

5.3971531+00 BTLI

-1.7933557÷02 6MLI

R.8503505+01BTM

O.O00O0On

-1.3588123+02

3.559083e÷01

8.2071888÷01

1.7919932+02

*$**** CSM / MOON REF. /PHASE 7- 15

MEAN-OF-EPOCH 1969 2k DEC. 1968p 10 HRS.e 0 MINS. p 18.862 SEcs. O.M.T.

T .691636573220801+002 HRS. FROM LAUNCH 2 DAYSp 21HRSeP 9 MINSee 19.166 SECS. 6.E.T.

PHASE ELAPSED TIME

RESTART COORDINATES ( ER AND ER/HR )

RxYZ .255693116868_9555÷000

RDXYZ -.56137021897152006+000

GO_ THRUST ******_**

***********÷*********

THETA -2,1_75079÷00 8ETA

BARC 1.0090311÷01 DELV

VRX -2.6525670+03 VRY
TOO 0,0000000 FC

SELENOCENTRIC

XL 8,8059024+02 YL

RL 9.9806055+02 DECL

SELENOGRAPHIC

XS -9,821W801÷02 YS

ALTS 5.9567010+01LATS

LTS -1.5083683+00 LNS

LTN 1.6675809+02 LAN

GEOCENTRIC

X 1.8681396+05 Y

R 2.0422012+05 DEC

GEOGRAPHIC

XG -2,0161503÷04 YG

ALT 2.007766_+05 LAT

EARTH-MOON PLANE

XMP -9,911_767+02 YMP

RMP 9,9806051+02 DEMP

XME -2,0_22009+05 YME

PLANETARY COORDINATES

XM 1.8593337÷05 YM

RM 2.032289_+05 DEN

,2384_650÷06 SECS.

1o7150272+02

1.59367_3÷03

-;.1036590÷03

0.0000000

-3.5207257+02

-1.815687_+01

-7.9799885+01

-9.1113198÷00

1.2389107+02

;.7787329÷01

-7.1786341+0_

-1.1183886+01

1.9911361÷05

-1.11851_8÷01

6,3027512+01

-5,6861610÷00
6.3027162+01

-7.1134269+01

-1.1451184+01

XSUN 3.7170839+06 YSUN -7,28082;5+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 2.1615509+05 ECC 1.0528672-01

VH -1.5033795+03 RNMP -1.7981694÷02

TA -6.366_190+01 EA -5.8370558+01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 2.845_033÷03 ECCS 6._928519-01

-.10222978341160730÷000

-.8740051595905_373+000

FUEL 9.1372558+03

MASS 5,3192626+01
VRZ -2._692578+03

6MLp O.O000OOO

ZL -3.1101511÷02

RAL -2.1792237÷01

ZS -1.5856250+02

LONS -1.7535190+02

LTE 3.1239677+00
LAP 1.3_750_5+02

VHS -6,9_55637+02 RNMPS 5,101_953+01

TAS -I.50W725W÷O0 EAS -6.9391466"01

SELENOCENTRIC UNIT VECTORS

WX -6.3113818-02 WY 5.67411_8-01

GX -4.89_W201-01 GY -7o3452788-01

BODY ATTITUDE AND FORCES

RRAT 8.8810198-08 pRAT 3._087963-08

XlX 4.369_29_-01ETX -3.1757835-02

XIY 6o9900505-01ETY 6.4095713-01

XlZ 5,6610317-01 ETZ -7o6691912-01

ALS 1,_7G0098+02 BTS -3.22283_7÷01

ALE/ 9.2366070+01 8TEI 1o7115970+02

Z -;.0658663+0q

RA -2.102009W+01

-.90308201093801767-001

-.56088132062108126+000

RAGR .243198086255783÷003

TM 2.0500000+01 VELG 1.3972359+03 TACC 1.2330075+01

MSKL 6.5265838+01SPI 3.1110000+02 VEX 1.0105868+04

VDX 6.1051238+82 VDY 9.7667500+02 VDZ 7.909797_÷02

6MLY 0.0000000 PLCHNG 1.036327_+00 TDELV 1.59367_3+0_

DXL -3.2630791+03 DYL -5.0803310_03 DZL -3.2602376+03

VL 6.8619698+03 PTHL -5.9236660-01 AZL -1.2022729÷02

DXS "2.9773913+02 oYS 6.7791759÷03 OZS -1.1209975+03

VRS 6.8776819÷03 pTR -5.9101380-01 AZR -9.95992A_+01

LNE 7.7168751+00 oSMP 5.0275985+00 RSHP 1.1632621÷02

DR -7.0912971+01 VT 6.8773159+03 SOLSV 2,9105211+01

DX -1.6667064+03 DY -2.1165811+03 DZ -1.8310;_0+0_
V 3._598106+03 pTH -5.1511896÷00 A2 -1.2409339+02

ZG -_.06586_9+0_ OX6 9.1131212÷01 DYG 8.5351098+03 DZG -1.8310320÷03

LON 9.57818_9÷01 VE 9.1518373+0_ PTE -1,9_3_771-01 AZE -9,1208979÷01

DXMP 5,5239W16÷02 DYMP 6,823W215÷03 DZMP -4,716029n+02

VMP 6.8619697+03 PTMP -5.9236696-01A2MP -g.w019733÷01

OXME 3.1192070+02 OYME 3.4133258+03 DZME -;.716029_÷02

ZMP -9.8887297+01

RAMP 1.76361_3+02

ZME -9.8887675÷01

ZM -;.03_7618+0_ D_M

RAM -2.1016417÷01 LOM

ZSUN -3.1572504÷07 RAS

INC 1.;121731+02

APMP -1.1613316+02

MA -5.3231153÷01

INCS 1.1518623+02

APMPS -1.2364205+02

HAS -2.1337716-01

1.5963729+03 DYM 2.6637529+03 DZM 1.4291935+03

9.5785S27÷01 VM 3.4185641+03 ARGM -2,1626375+01

"8.7077111÷01 LOS 2.972_532+01 DES -2.3_16255+01

R_N 1.7537016÷02 APF -9.6_13618÷01 RP 1.93396_3+05

INMP 1.7213120÷02 APO 2.3891338+05 TFP 1.7270279+02

SLR 2.137589;+05 PER 7,0019123÷02 MTA 3.8999999+02

RANS -1.7365301+02 APFS -1.1511392+02 RPS 9.97925_R+02

IN_PS 1o7301028+02 APOS _.6928811+03 TFP% 6.9170102÷01
SLRS 1.6458629÷_3 PERS 9.5352805+00 MTAS 3.5999999+02

PX 8.6974888-01 PY -3.7217332-01 PZ -3.2_f17390-01

SXO 0.0000000 SYO 0.0000000 SZO 0.00000_0

WZ -8.2101209-01

_Z -W,7001622-01

0.0000000 MGA _,2688682-07 OGA 0.0000000

0.0000000 ALLV -1,778_259+02 ALLT -1.35881_3÷02

_.2688682-07 _TLV 5.493_051+00 RTLI 3.5590R38÷01

0,0000000 GMLV -1.7933863÷02 G_LI 8,2071867+01

1.7115971÷02 ALM 8.7852489÷01RTM 1.79132_÷02

YRAT -;.3292032-07 IOA

ZTX -8.9892810-01ALO

ZTY 3.17121R2-01 BTO

ZTZ 5.0226058-01 6MO

ALE 9.2366071+01 8TE

$*$*** CSM / MOON REF. /PHASE 7- 16
MEAN-OF-EPOCH 1969 24 _EC. 1968. lo

T .69166435()998160+002 HRSo FROM LAUNCH 2 DAYSe 21

PHASE ELAPSED TIME ,23815650÷06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .25_136810672_7290+000

RDXyZ -.5591728529138172_+000

GO; THRUST **$*****$$

***$**$$*$$$$$*$***$*

THETA -2.7870339+00 RETA

DARC 1.0732817+01DELV

VRX -2.h9_0009+03 VRY
TGO 0,0000000 FC

SELENOCENTRIC

XL 8,7523028+02 YL

RL 9,9796396+02 DECL

SELENOGRAPHIC

XS -9.8259204÷02 YS
ALTS 5,9470_16+01LAT5

LTS -1.5083691+00 LNS

LIN 1,6683028+02 LAN

GEOCENTRIC

X 1.8681119+05 Y

R 2.0_21957÷05 DEC

HRS.e 0 MINS,e 58.862 SECS. G,M.T,

HRS, P 9 MINS._ 59,166 SECS, G.E.T. RAGR .213239836996760+003

-,10463289669507527+000

-,8561915115_819663+000

-.9181592997111_009-001

-.51625117718703220+000

-7.1790283+01 Z -;.0661633+01 oX -1.6510188÷03 DY -2.3130213÷03 DZ -1.7_59069_03

-1.1_81768÷01 RA -2.1021_30÷01 V 3.3368122+03 pTH -6.0601953÷00 AZ -1.23_52_+02

-6.8738112+01 ZS -1.6037_92+02 DXS -2.WI87W35÷02 DYS 6.6633630÷05 DZS -1.0808037÷D3

-9.2_76231÷0_ LONS -1.759983_÷02 VRS 6.751779_+03 pTR -3.9973687-01 AZR -9.93957_9÷01

1.2389268+02 LTE 3.1238105÷00 LNE 7.7169257+00 DsMP 5.027599_÷00 RSM_ 1.16_2177,02
_.8095155+01 LAP -1.5536895÷02 DR -;.7125853+01 VT 6.75_6150+03 SOLSV 2.97313_÷01

-3.6031871+02 ZL -3.1631128+02 DXL -3.2503067+03 DYL -;.9768062÷03 DZL -3.17519P6+03

-1.8_78971+01 RAL -2.2377881+01 VL 6.7390837+03 PTHL -;.0066876-01 AZL -1.1991220+02

1.7W39901+02 FUEL 9.7899169+03 Tu 2.0500000+0_ VEL6 1.2731773+03 TACC 1.2;82370÷01

1.7177335+0_ MASS 8.2839965+04 MSFL 6.5265838+01SPI 3.1_10000+02 VEX l,OlflSB6R*O_

-4,0868188÷03 VRZ -2.4511_89+03 VDX 5.563058_+02 VDY 8.899_738+02 VOZ 7.20719_1÷07

0,0000000 GMLP O,O000OO0 6MLY 0.0000000 PLCHNG 1.1370357÷00 TDELV 1.71773_5+03
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GEOGRAPHIC

XG -2o0011516÷0_ Y6 1.9912760÷05

ALT 2.0077610÷05 LAT -1.1_86030÷01

EARTH-MOON PLANE

XMP -9,9020227÷02 YMP 7._181531+01

RMP 9.?79639;+02 DEMP -5.7302891_00

XME -2.0121953+05 YME 7.q18166_÷01

PLANETARY COORDINATES

XM 1,8593597÷05 YM "7.1_29935÷0N

_ 2,0322931+05 DEM -1,1_50_92÷01
XSUN 3.7172_53+06 YSUN -7.2808238÷07

GEOCENTRIC OSCULATING ELEMENTS

SMA 2,00510_7÷05 ECC 1o0716383-01

VH -1._2681q3÷03 RNMp -t,7981182+02

TA -1.059_;_2+02 EA -9.99_0007÷01

SELENOCENTRIC OSCULATING ELEMENTS

S_AS 2._37227;+03 ECCS 5,9056005-01
VHS -8.1782817+02 RNMPS 5.1703W76+01

TAS -1.079136_+00 EAS -5.17527_3-01

SELENOCENTmIC UNIT VECTORS

WX -6.3q_q936-02 WY 5.66102_7-01

ox -_.9261978-01 QY -7.3_112_1-01

_Y ATT|Tu{_F AND F_RCES

_RAT -_,_178_g2-08 PRAT -3.7177197-08

XIX _,36q_292-01ETX -3,1757805-02

XIY 6.9900505-01ETY 6.1095719-01

XIZ 5.6610521-01ETZ -7.6691937-01

ALS 1._7R008_+02 8TS -3.2228255÷01

ALE/ 9.2361192+01BTEI 1,7115965÷0_

ZG

LON

ZWp

RAMp

ZME

ZM

RAM

ZSUN

INC

APMp

MA

INCS

APMpS
MAS

wz

OZ

YRAT

ZTX

ZTY

ZTZ

ALE

-_.0661630+0_

9,5736733+01

-R,9642e75+Ol

1.7571566+02

-q.96k308_÷Ot

-_.03_5322÷0_

-2.101_985+01

-3,1572501+07

1._137907+02

-7.38k8001+01

-9.3892139+01

1,1527053+02

-1.2271006+02

-_.2118152-01

-8.2185113-01

-_.67337_8-01

5.3698516-0T

-8,98928_3-01

3,1712179-01

5,0226057-01

q,236_90+01

DX6 g,103895_+_ DYG 8,_312_35+03 OZ6 -1,7_59913÷03

VE 9,1_5207÷0_ pTE -2,2069768_01 AZE -9,1161270÷01

OXMP 5,9416_0N+02 oYNP 6.6979636+03 OZMP -_,_605530÷02

VMP 6,7390637+03 PTMP -_,0066653-01AZMP -9.385_63_+01

DXME 3.5369013÷_2 DYNE 3.2678950÷03 OZME -_,_605530÷02

DXM 1.5962880+03 OYM

LOM 9,57_5177÷01 VM

RAS "8.7077261+01 LOS

2.6637889+03 OZM

3._185569÷03 AR6_
2,9662678÷01 DES

1,_292117÷03

-2,_62_810÷01

-2,3116232÷01

RAN 1.75_5217÷02 APF -5._065527÷01 RP 1,7902301÷05

INMP 1.7227139+02 APO 2,219Q79N÷05 TFP 2.3232158+02

SLR 1,9820776+05 PER 6.2556732÷02 MTA 3.59999q9+02

RANS -1.7355538÷02 APFS -1._511678+02 Rps 9,9789825÷02

INMPS 1,73097_7÷02 APOS 3,8765565+03 TEPS 6.91711u1÷01

SLRS 1._872170+03 PERS 7.5589559÷00 MTA_ 3.59_q9÷0_

PX 8.6789215-_1 PY

SXO 0.0000000 SYO

-3,7_97623-01 PZ

O.O000OO0 SZO

-1.067_170-06 068

-1.7719961÷02 ALL/

5.59_3350+00 RTLI

-1.793_290÷02 RMLI

8.7212963÷01 RTM

IGA O.OOOOOO0 MGA

ALO O.O00000O ALLV

BTo "1,0672170-06 RTLV

GMO "6,99_1136-n3 GMLV

BTE 1.7115966+02 ALM

-3,25815_-01

O.O0000_O

-6.99N1138-03

-1.3588123÷n2
3.5590857÷01

8.2071865÷01

1.79070n2+02

**i*** CSM / _OOh REF. /PHASE 7- 17

MEAN-OF-EPOCH 1969 2_

T .691b_212877_519+002 HRS. FROM LAUNCH

PHASE ELAPSED TIME .238_66_0÷_ _EC_.

RESTART COOROINATCS ( ER AND ER/HR )

RXyZ ,21258678677250167÷000

PDXY2 -,_5681780270583598+000

GD_ THRUST *******==t

THETA -3._1_8717+0D BETA 1.7_8953+09

_AmC 1,1363680+01 DELV 1.8_333_;÷03

V_X -2,7351920"03 VRY "_.0696_77÷03

TGO 0.11000000 EC O.O00000N

SELEriOCENTRIC

XL 8,69_9211÷02 YL "3.68_5331+02

RL 9.9790312+02 DECL -1,8792_97÷01

SELErJOGRAP_+IC

XS -9.829_09+02 YS -5.7868057÷01

ALTS 5.9_09590÷01LATS -9.3_97379+00

LTS -i.5083702÷00 LNS 1.2389126÷02

LI_ 1.6690_87+02 LAN _.8_257_2÷01

GEOCE_JTRIC

X 1.8680851+05 Y -7.1793957+0_

2,0_218q6+05 DEC -1.1_85598+01

GEOGRApHIc

ALr 2.00775_+05 LAT -1,1_86861÷01

EARTH-MOON PLANE

W'_P -9._q187_0+02 YMP 8,5127989+01

_P 9.q7q0313+02 DEMP -5*7?17778÷00

X_E -2.0_1_92+_5 YME _,5127103÷01

PLA_ETARy COOROIN^TES

X_ 1.8_93862÷05 YM -7,1_55n_÷0_

RM 2,_22973+05 DEM -1.1_q7_5+01

XSIJ_ 3.7171101+06 YSUN -7.2808231÷07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1,8732553+05 ECC 1,5178W23-01

VH -1.1505785+03 RNMP -1,7981221+02

TA -1.3317W8_+02 EA -1,2615188÷0_

SELErlOCEr+T_IC OSCULATIr_G ELEMENTS

SMAS 2.13323_3+03 ECCS 5,32_23q7-01
VHS -g.825647_*02 RNMPS 5.2WWW3W9÷01

TAS -b.8603qs;-01 EAS -3.7906273-01

SELENOCENTRIC UNIT VECTORS

WX -6,_835721-02 WY 5.6_73269-01

QX -_,9b09859-01 Qy -7,3359668-01

BODY ATTIT(_E ANO FORCES

RRAT -1,8181_27-08 PRAT -2,_98100_-07

XlX _._69_293-01ETX -3,1757767-02
XIY 6,990050b-01ETY 6.R095720-01

XIZ 5,6610319-01ETZ -7.6691937-01
ALS 1._780077÷02 BTS -3.2228152+01

ALEI 9o2363007÷01RTEI 1o7_15959÷02

DEC. 196_ 10 HRR._ 1MINS., 8,862 SECS, G.M,T.

2 DAYS_ 21 HRS., 10 MINS., 9.166 SECS, G.E.T.

-.1069861858_300079+000

-,83n13129230163399+000

-.933127525752777_8-001

-,531_28;I_5092_?;+000

FUEL l.O_2S?_+Ob TM 2,0500000+n_ VELG

MASS 5.2187303+0_ MSFL 6.526583R+0L SPI

VPZ -2,_393805+03 VDX 5,01_2562÷02 V_Y

GMLP O,0OOO0_O GMLY O.OOO0000 PLCHPJG

ZL "3.21_6G_÷02 OWL

RAL -2.2055673+01 VL

ZS -1.6211977÷02 DXS

LONS -1.7663076÷02 VRS

LTF 3.1236500÷00 LNE

LAP -t.b365708÷02 _R

Z -_.0661_1_+0_ DX

RA -2,1022689÷01 V

ZG -_,066_09_0_ DXG

LON q.b6956_3+O1 VE

ZMP "I.00355_6+02 OXMP

RAMp 1.7508133+02 V'_P

FME -1.0035621+02 DX'_E

RAGR .2_3281617737737+005

1.1175769+03 TACC

3.1_10000÷02 VEX

8.021_210+D2 VDZ

1.2_27808÷0_ TDELV

-3.736617_+_3 DYL -_.871F09_÷03 DZL
6.61_557q+83 PTHL -2.382q710-01 AZL

1.2638876+01

1.0105868÷0_

6.196_6q_+02

1,8W3334=÷03

-3.08_03_5+03

-1.1_651u5÷09

-1.8587171+02 DYS 6.5_55167+03 DZS -1.0_01183÷_5

6,6302771+03 PTR -2,3775260-01 AZR -9.918778_+01

7.716q777÷00 OSMP 5.027600_+_0 RSMP 1.16323_8+07

"2.7510378÷01 VT 6.6302200÷03 SOLSV 3.03_63n6+0!

-1.6101161÷_3 DY -2.207q922+03 OZ

3.2126550÷_3 PTH -7.011_921+00 AZ

9.09_817+0_ DYG 8.5277932+03 DZG

9°I310392+0_ PTE -2,_7_1896-01 AZE

6.3583166+_2 DYMP

6.61_567_+03 PTMP

3.953572_+02 DYME

6.5705030+03 _ZMP

-2.382q735-01AZMP

3,160_218+03 DZME

-1.6598062+03

-1.23800_?÷02

-1.6597986+03

-q.11127OF_O!

-_.2021267+07

-9,3685111+01
-_,20212fl3+07

ZM -;,03129_+01 DXM 1.5962fl11+_3 _yM 2.6638177+03 _ZM 1._2q23_3+03

RAM -P.1013_22÷01 LOM 9,570_85q+_1 VM 3._185_96+03 ARGM -2._623211÷01

ZSUN -_.15728q7÷07 RAS "8.?077153+01 LOS 2,96_1227+01 DES -2,3_1622_+_1

INC 1._52171+02 RAN 1,7554160÷_2 APF -2.676n551÷01 RP 1.52R92q7+_5

APMp -_._611683+01 INMP 1.7282321+_ APO 2,1S?_8Sq+OS TEP 2.56613_2+07

MA -1.1Q15672+02 SLR 1,8300q83+05 PER 5,6WR_00_÷02 MTA 3,_nqOq_q+O_

tNCS 1,q535832÷02 RANS -1.73_5_67+02 APES -1.;17q286÷02 RpS 9,97878P_÷02

APMPS -1.2176509÷02 INVPS 1,73155_7+02 APOS 3.2685923+03 T_PS 6.91722_1÷01

MRS -1.7731827-01SLRS 1,5289720÷_3 PERS 6.1897897+00 MTA_ 3,5q_99oo÷0_

WZ -R.227231q-01 PX 8.658_20q-_1 PY -3,788382_-01 PZ

QZ -_.6_;$89_-01 SXO 0.0000000 SYO 0,00_00 SZO

YRAT -1,3059132-06 IGA O.OOO0000 MGA -_.2688682-07 OGA

ZTX -8.9892_3-01ALO 0._000000 ALLV -1,76_6812+02 ALL/

ZTY 3.17121_3-G1RTO -_.2688682-07 BTLV 5.7002850+00 RTLT

ZTZ 3.0226056"01GMO O,OOqO00O GMLV -1,7931877+02 GMLI

ALE 9,23630_7÷01BT_ 1.7_15961+02 ALM 8,6585127+01 8TM

"3,277265_-01

O.O_O00no

O,O0000_F

-1.35881_+_2

3,55_083"÷_1

8.2071862+01

1.7900776÷02

$$$*$* CSM / MOON REF. /PHASE 7- 18

MEAN-OF-EPOCH 1g69 2; DEC. 196_. 10 HR_._ 1MINS., 1_°862 SECS. G,M,T°
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.691719906552878+002 HRS. FROM LAUNCH 2 DAYS. 21RRS.e 10 MINS., 19.166 SECS, G,E,T,

PHASE ELAPSED TIME • 238_7650÷06 SECS.

-.1092889_69180700+600

-,819612;10613164;5+000

RESTART COORDINATES ( ER AND ER/HR )

RXYZ ,2510_352767142181+000

RDXYZ -,55_30162972009129+000

-,9_798128893958762-001

-.516_097_077921663+000

1o7417388÷02 FUEL 1,1095239+0; TN 2.0500000÷6_ VELG 1,0203958+03

1,9705161+03 MASS 5.15346_2÷0_ MSFL 6.5265838÷01SPI 3,1_1n006÷02

-4.0520658÷03 VRZ -2._2_0880÷03 VDX _,4585_75+02 VDY 7,1326185÷02

O.o00000O GMLP O.OOOO000 GMLY 0.0006006 PLCHNG 1.3539619÷00

-3.763R386+02 ZL -3,26_78_5+02 DXL -3.2219917÷03 DYL -q.7653276÷03

-1.9097396÷01 RAL -2,3525352+01 VL 6._88_517÷M3 PTHL -1.0677246-01

-;.7194081÷01 ZS -1.6379776+02 DXS -1.2974521+02 DYS 6.4256985+03

-9._76982+00 LONS -1.7725189÷02 VRS 6.50_1760+03 pTR -1.0651437-01

1.2388986÷02 LTE 3.1234930+00 LNE 7.7170292+60 DSMP 5.0276019+00
4.8781389÷01 LAP -1.3971759÷02 DR -1,2091428÷01 VT 6,50416_6÷03

RAOR .2_3323398_78714÷003

GO; THRUST e**s*es_es

THETA -4,0308_37+00 BETA

HARC 1.1982737÷01DELV

VRX -2,7761370÷03 VRY

T60 0.0000000 FC

SELENOCENTRIC

XL 8.6_57722÷02 YL

RL 9.9787109+02 DECL

SELENOGRAPHIC

XS -9,8320380+02 YS
ALTS 5.9377567+01LATS

LTS -1,5083711+00 LNS

LIN 1.6698197+02 LAN

GEOCENTRIC

X 1,8680579+05 Y

R 2.0_21828+05 DEC

GEOGRAPHIC

XG -1,9712167+04 Y6

ALT 2.0077_80+05 LAT

EARTH-MOON PLANE

XMP -9.8816975÷02 YMP

RMP 9.978T109÷02 DEMP

XM[ -2.0421823+05 YME

PLANETARY COORDINATES

XM 1.859_121+05 YM

RN 2,0323012+05 DEN

TACC 1.2798536÷61
VEX 1,0105868÷04

VDZ 5.7764935+02

TDELV 1.9705161+03

DZL -3.001737W÷63
AZL -1.1935_91+02

DZS -9.9893466÷02

AIR -9,897569n+61

RSMP 1.16321_+02

SOLSV 3.09_9777+01

-7.1797553+04 Z -_.0667097÷04 DX -1.6256756+03 OY -2.101_779+03 DZ -1.57246n9+03

-1,1_86406+01 RA -2.16239_8÷01 V 3,087_588÷03 pTH -8,10;8689÷00 AZ -1.2363536+02

1.9915502÷05 ZG -4.066709_+04 DX6 9*0848801÷0_ DYG 8,22_6719÷03 DIG -1.5725370+03

-1.1487668+01 LON 9.5652673÷01 VE 9.1233892+0_ pTE -2.733_169-01 AZE -9.166337_÷01

9.586233W+01 IMP -1,01025W7÷02 DXNP 6.7737916+02 DYMP 6.W_09526+03

-5,8166371+00 RAMP 1.74_5870÷02 V_ 6,488N516+03 PIMP -1.0677196-01

9.5863160+01ZME -1.0102581+02 DXME 4.3696427+02 DYNE 3.0308766÷03

-7.1421169+0_ ZM -4,03_0618+0_ DXM 1,5961161÷63 DYM 2.6638497÷03

-1.1_9095+61 RAM -2.1012090÷01 LOM 9.566_512+01 VM 3,_185_25+03

ZSUN -3,157249_+07 RAS -8,7077027+01 LOS 2.9599573+01XSUN 3.7175717+66 YSUN -7.2808223+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1,7609366+05 ECC 2.118w522-01

VH -1.6757827+03 RNMP -1,7980900+02

TA -1.4638332+02 EA -1*389309_+02

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.6981693+03 ECCS 4.7;30100-01

INC 1,W467690+02 RAN 1.7563967+02 APF -1,3470666+01

APNP -3.33969;5÷011NMP 1,7258847+02 APO 2.1339826÷05

MA -1,3095676+02 SLR 1.681968_÷05 pER 5.1_85393÷02

VHS -1,0687917÷03 RNMPS 5.32_2518+01

TAS -3.3188915-01 EAS -1.9818_32-01

SELENDCENTRIC UNIT VECTORS

WX -6,579085_-02 NY 5.6329802-01

OX -W.9996999-01 GY -7.3293911-01

BODY ATTITUOE AND FORCES

RRAT 5.6507006-09 PRAT 6._525961-07

XlX _.369_291-01ETX -3.1757726-02

XIY 6.9900507-01ETY 6._095719-01

XIZ 5.6610318-01ETZ -7.6691937-01

ALS 1._780067÷02 BTS -3.2228053+01

ALEI 9.2361548+01BTEI 1,7415953+02

INCS 1.45W4987+02 RANS -1.7333827+02 APFS -1.44W3538+02

APMPS -1.2070603+02 INMPS 1.7321418+02 APOS 2.798_729+63

HAS -1.0918599-01SLRS 1._711543+03 PERS 5.19591;1+66

WZ -8.2363033-01 PX 8.635_611-01 PY -3.81_3881-01

OZ -_.6133525-01 SXO 0.0000600 sYO O,OOO0000

DZMP -3.9;07086÷62

AZMP -9.3510858÷61

DZME -3.94076_6+02

DZM 1.4292_5+63

ARGO -2.46216_+01
DES -2.3416227÷01

RP 1.38789_6÷05

TFP 2,5645978+02

MTA 3.5999999+02

RPS 9.9786573402

TFPS 6.9173_q3÷61

MTAS 3.5999999+62

PZ -3,2985279-01

SZO 0.00066_0

OGA O,O0000nO

ALLI -1,3588124+02

RTLI 3.5590656+61

SOL/ 8,26718_9+01

RTM 1.78945WI+02

YRAT -1.3R77071-07 IGA 0.6000606 MGA 1.0672170-66

ZTX -6,96928_3-01ALO 0.6000000 ALLV -1.759_830÷02

ZTY 3.1712183-01BTO 1.6672170-06 RTLV 5.8116_00+00

ZTZ 3.0226056-01GMO 0.0600006 GMLV -1.7935611+62

ALE 9,23615_6+01 8TE 1.7415955+02 ALM 8.5969154+01

****** CSM / MOON REF, /PHASE 7- 19

MEAN-OF-EPOCH 1969 2W DEC, 1968, 10 HRS. e 1MINS,, 28.862 SECS. G.M.T.

T ._9174768;330237+002 HRS, FROM LAUNCH 2 DAYS, 21 HRS.' 10 MINS.. 29.166 SECS, G,E,T,

PHASE ELAPSED TIME .238_8651+06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

RXyZ ,2_950748564008779+000

RDXYZ -.55162095341290752+000

GD; THRUST **_****+_*

THETA -_,63_7690+00 BETA

BARC 1,2589795+01DELV

VRX -2,81683_2+03 VRY

TGO 0.0000000 FC

SELENOCENTRIC

XL 8.5928720+02 YL

RL 9.9786102+02 DECL

SELENOGRAPHIC

XS -9,8337109+02 YS

ALTS 5.9367497+01LATS

LTS -I.5083725+60 LNS

LIN 1.6706172+02 LAN

GEOCENTRIC

X 1.8680315+05 Y

R 2,0_21753+05 DEC

GEOGRAPHIC

XG -1.9562809+04 YG

ALT 2.0077_06+05 LAT

EARTH-MOON PLANE

XMP -9.8695301÷02 YMP

RMP 9.9786101+02 DEMP

XME -2,0_21748+05 YME

-.1115;0459_7063059÷000

-.80123469363670369+606

1.7_0516W+02 FUEL 1,17W7900÷64 TM

2.0993187÷03 MASS 5,0881981+0; MSFL

-_.0341122+03 VRZ -2._085523+03 VDX

6,0000000 GMLP 0.0000000 GMLY

-3,8;13793+0P ZL -3.313_605+02 DXL

-1.9393632+01 RAL -2.408667_+01 VL

-3,6718505+01 ZS -1,65;0755+02 DXS

-9,5415103+00 LONS -1.7766160+02 VRS

1.23888W_+0_ LTE 3,1233325÷00 LNE

_.9164275+01 LAP -2.6538383+01 DR

-7.1800876+09 Z -4,0669587÷0_ OX

-1.14871k2+01 RA -2,1025087÷01 V

-,962115120_6198639-001

-.561192891920517;1+006

RAGR .2;3365179219690+00_

2.0500600+04 VELG 8.9159372+62 TACC 1.29627n2+61

6,5265638+01SPI 3.1_10000÷02 VEX I.OIOS8&R+O_

3,6957558+02 VDY 6.2322853÷02 VOZ 5.0_73_n5÷02

0.0000066 PLCHNG 1._71626_+60 TDELV 2.69931n7+03

-3.206;698+03 DYL -q.6573408+03 DZL

6.3607487+03 PTHL -7.7606995-03 AZL

-7.3_92312+01 DYS 6.3037885+03 DIS
6.376W779+63 pTR -7.7W16401-03 AZR

7,7170812+06 _SMP 5,6276028÷60 RSMP

-8.6157116-01 VT 6.376_777+03 SOLSV

-1,6103805÷O3 DY -1.993q583÷03 D7

2,9613366+63 pTH -9.2622375÷00 A7

1,99168_7+05 ZG -_.0669568+0_ OXG 9,6750887÷0; DYG 8,1220160+63 DIG

-1,1488_25+01 LON 9.5609734÷01 VE 9.1125701+0_ pTE -2.996670_-01 AZE

7.1880598+62 oYMP 6.3093022+03 DZMP
6.3607_87+03 RTMP -7.7607523-03 AZMP

4,7833052÷62 DYNE 2,899235_÷03 _ZPE

1.0638229÷02 IMP -1.01652_0+02 DXMP
-5.8468759+00 RAMP 1.738;791+02 VMP

1.063822_+02 ZME -1.0165190+02 DXME

-2.913286_÷03

-1,1905235+_P

-Q.572_617÷02

-9,67573_g+01

1.1632035+02

3.15_165_+01

-1.46_01q3+03

-I.W6WO373+03

-9.10131_7+61

-3.676256;+0_
-9.3331;50+61

-3.67625_5+62
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PLANETARY cOORDINATES

XM 1,8594387÷05 YM -7,1416739÷04 Zu

RN 2,0323052+05 DEM -1,1448388÷01 RAM

XSUN 3.7177368+06 YSUN -7.2808216+07 ZSUN

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.6644111÷05 ECC 2,7583493-01 INC

VH -1.8019136+03 RNMP -1.7980506÷07 APMp

TA -1.5356420÷02 EA -1._536925+07 MA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1,7110743+03 ECCS _.1682192-01

VHS -1.1965328+03 RNMPS 5.4103500÷01

TA_ -2.6378994-02 EAS -1.6923927-07

SELENOCENTRIC UNIT VECTORS

WX -6.6815524-02 WY 5,6179304-01

OX -5,0437290-01 OT -7,3207492-01

HODY ATTITUOE AND FORCES

RRAT -8,9323_01-09 PRAT 2.6629994-07

XIX 4.3694292-01ETX -3.1757692"n2

XIY 6.9900507-01ETY 6.40Q5710-01

XIZ 5.6610317-01ETZ -7.6691940-01

ALS 1,4780056÷02 BTS -3.2227947÷0!

ALE/ 9.2360185+01BTEI 1.7415948+0p

-4,0338241÷0_

-2.1010625÷01
-3.1572490+07

1.4484666÷02

-2,6209201÷01

-1.3838797÷02

INCS 1.455W544+02

APMPS -I.19547R6÷02
MAS -9.86966_6-03

WZ -8,2457521-01
QZ -4.57902n3-01

YRAT -1.3749826-08

ZTX -_,9R92843-01
ZTY 3.1712187-01

7TZ 3.02260_8-01

ALE 9.2360185+01

DXM 1.5960293+03 DY M 2.6638824÷03 DZM 1,429267n+0_

LnN 9.5624194+01 VM 3.4185352+03 _RGM -2._6_00_6+0!

RAS -8.7076897+01 LOS 2,9557923÷01 DE% -2,34162_5÷01

RAN 1,757_787+02 APE -6,2000355÷00 RP

INMP 1,7276935+02 APO 2,1235138÷05 TFP

SLR 1,5377744÷05 pER 4.7310699÷02 MTA

1.20530_4÷05

2,W841395+02

3,5999999+02

RANS -1.7321752+02 APFS -1.4403_26÷02 RP5 9.97861n1+02

INMPS 1.7327340+02 APOS 2.4242_74+03 TFPq 6,91748Ag÷01

SLRS 1,_137913÷03 PERS 4._465279÷00 MTA_ 3.599gqng+02

RX 8.6089700-01 PY -3.8529842-01 PZ

SXO 0.0000000 sYO 0.0000000 SZ_

=**$$$ CSM / MOON HCF. /PHASE 7- 20

MEAN-OF-EPOCH 1969 24 DEC. 1968, 10

T .69177546210759b÷002 HRS, FROM LAUNCH 2 DAYSP 21

PHASE ELAPSED TIME .23P496_0+06 SEcq,

RESTART COORDINATES ( ER ANO ER/HR )

RXYZ .2_797912226849397÷000

RbXYZ -*54877244316949224+000

GD4 THRUST $_$e_$$$_

$t$$_$$$$$$$$t*t$_$_

THETA -5.2264820+00 RETA 1,7392231÷07

RARE 1,31_4706+010ELV 2.2297842+0_

VRX -2.8572823+03 VRY -;,0157968+0_

TGO 0.0000000 FC 0.0000000

SELEr;OCENTRIC

XL 8.5W02361+02 YL -3o9171302+02
RL 9.97d6597÷02 OECL -1o9601170+01

SELENOGRAPHIC

XS -9°8344565+02 YS -_.64_5854÷01

ALTS 5.9372449÷01LATS -9.6311834+00

LTS -1°5083733+00 LNS 1,2388705÷02

LIN 1.h714423+02 LAN 4.9577180÷01

GEOCENTRIC

X 1.8660049÷05 Y -7.1804115+0:_

R 2.0421670+05 DEC -1.148789_+01

GEOgRApHIC

XG -1.9413476+04 YG 1.9918175+05

ALE 2.0077323+05 LAT -I.1489157+01

EARTH-MOON PLANE

X_IP -9.8573297+02 YMP 1.1668320+09

RMP 9.9786597+02 OEMP -5,8805003÷0n

XME -2.0_2166_÷05 YME 1,1668374+0_

PLANETARy COORDINATES

Xe' 1.8594646+05 YM -7.1412402+04

RM 2.0323092+05 DEN -1*1447697+01

XSUN 3.7178982+06 YSUN -7,2808208+07

GEOCENTRIC OSCULATING ELEMENTS

S_A 1.5808620+05 ECC 3°4013251-01

VH -1.9288322+03 RNMP -1.7980018+07

1A -1.5803668+02 EA -1.4908370+0_

SELENOCENT_IC OSCULATING ELEMENTS

SMAS 1.5587134+03 ECCS 3.5981552-01

VHS -1.3258_97+03 RNMPS 5.5033347÷_1
TA3 2.1508847-01 EAS 1._758082-01

SELEtJOCENTRIC UNIT VECTORS

WX -6°7915W68-02 WY 5.6021195-01

OX -5.0952933-01 QY -7o3089736-01

BODY ATTITUDE AND FORCES

RRAT 2.2688963-08 PRAT -1.6019063-07

XIX 4.3694292-01ETX -3°175?650-0_

XlY 6.9900504-01ETY 6.4095716-01

XIZ 5.h610321-01ETZ -7.6691940-01
ALS 1._780045+02 BTS -3.2227845+01

ALE/ 9.2358851+01 8TEI 1°7415942+02

1.4941039-06 riGA

-1,753_025÷02 ALL!

5.9288287÷00 RTLT

-1.7936514+02 GMLI

8°5365228÷01 nTM

IGA -6.99_1136-_3 MGA

ALO -6.99_1136-03 ALLV

PTO 1.4941039-06 _TLV

GMO 0.0000000 GMLV

BTE 1,?_15950÷_2 ALM

HRS,, 1 MINS., 38,862 SEC_. G.M.T.

HRS._ 10 MINS., 30.166 _rrS. G.E.T.

-,11374000585105710+000

-.78239471786655672+000

-,975823477742953P0-001

-._0577512093926188+000

FUEL 1.2400561+04 TM 2._500000+04 VELG 7.611P898÷02 TACC

MASS 5.0029320÷04 MSFL 6*5285838*01SPT _.1410000÷02 VEX

VRZ -2°3927899+03 VOX 3°3256Q91+_2 VDY 5.3203300+02 V_Z

GMLP O,O0000n_ GMLY o.ooon000 PLCHNG 1,59_460+00 TDELV

-3o3226716-nl

O._O000nO

0.0000000

-1.35881?u+07

3.55908_R+01

8.2071857÷01

1.78882_7+02

RAGR .P434069SqgGq667+on3

1,31511"_+01

1.010586n÷O_
q.3_87755+09

2,22978_9+0_

ZL -3,3606712÷02 DXL -3,1898522÷03 DYL -4.5478296+03 OZL -2,823667a÷03

RAL -2,4639392+01 VL 6.2314fi32÷03 PTHL 5,6913903-02 AZL -1,1_793=5÷0P

ZS -1°_694831+02 OXS -1.7124578÷01 DYS 6.17g7857+03 DZS

LONS -1.7845963+02 VRS 6._471_75+03 pTR 5.6770024-02 AZR

LTE 3°1231757+00 LNE 7.7171323+00 9SMP 5.0276043+00 R_MP

LAP -P.3463888+01 OR 6.I_9_611÷00 VT 6.2471844÷03 SOL_V

Z -4*0671983+04 _X "1.fig39078+03 DY -1.8839151÷03 DF

RA -2*1026226+01 V 2._344P77+03 pTH -1._527470+01 AZ

-Q,1SO45_W+02
-9°8534165+01

1.16318_n+07

3.21217_5÷01

-1,39438o1+0_

-1o2325W84÷02

ZG -4.0671981÷04 OXG 9.0651n43*04 oYG 8.0197153+03 _ZG -1,3q440_q÷03

LON g.b566_I_4+01 VE 9.1015780÷04 pTE -3.2598708-01 AZF -q,Oq62D_g+Ol

Z_'P -1.02235_6÷02 DX_P 7,60_9650÷07 13YMP 6,1755217+03 _ZMP

RAMp 1,7324919+02 VWP 6._314531÷n3 PTMP 5°6913682o02 AZMP

FMF -1.0223570+02 DXwE 8.1q62n53+n_ :)yME ?.76F4621÷03 _TMF

ZM -_,0335916+04 _WM 1,5959443÷03 DY M 2,663_I45÷03 qZU

RAM -2.1009194÷01 L_M 9.5583_45+01 V_ 3o418_281+n3 ARG"

ZSUN -3,1572_P7÷07 RAS -8,7076770÷01 LOS 2,951626_+01 _E_

--3*408721Q+02

-q.31_64_3*01

-3.40_72]P+02

1*4292_57÷03

-2,46184_1+01

-2,3_1622?÷01

INC 1,4503349+02 RAN 1,758680R+02 APF -Io6278205÷00 RP 1.04315_+05

APMP -2,17290_0+01 IN_P 1,7296853÷n2 APO 2o118S6_5+05 TFP 2.38355_5÷07

MA -1.39070_7+02 SLR 1.3979717+05 pER 4°379_73+02 _TA 3°5999944÷0_

INCS 1.4564555÷02 RA_IS "1.73_766+02 APFS -1.4357360_02 Rps

APMPS -1,1826Q2_+02 INMPS 1.T333323÷0_ APOS 2.119_626+03 TFPq
MAS g.44790_7-02 SLPS 1.3569111+03 PERS 3.866n_71÷00 _TA%

WZ -8.25560k6-01 PX 8.5776886-01 PT -3.RgRngGq-01 P_

_Z -_,5_05822-01 SXO 0,00_0000 SYO _.0000000 _?_

YRAT 6.1029287-07 IOA -6.g941136-03 MGA -1.7075473-06 OGA

7TX -R.9892842-01ALO "6,9941136-03 ALLV -1.7474413÷_ ALLI

7TY 3.1712189-01 flTO "1,7078473-06 RTLV 6.0523234÷00 RTLI
ZTZ 3.0226045-01GMO -6.9991136-03 GMLV -1.7937582+02 GMLI

ALE 9.2358a50÷01RTE 1.7415444+_2 ALM 8,4773515+01 _TM

9,97_6_1U+_p

6,9176_I+_I

3.sqqqQqo÷O 2

_,O_O00n_

-6,99411_6-03

-I°35801P3÷n_

_.55900_+oI

_,2071_5_÷01

1°7882O_2+0p

$$$$_$ CSM / MOON REF° /PHASE 7- 21

MEAN-OF-EPOCH 1969 24 DEC. 1968, 10 HRS., I MINS., 48.862 SEES. G.M.T.

T .691803239884955*002 HRS, FROM LAUNCH 2 DAYS_ 21HRS*e 10 MINS., 49,166 SEES. G.E.T,

PHASE ELAPSED TIME °23850650+06 SEES°

RE_TART COORDINATES ( ER AN_ ER/HR )

RXYZ .2_645890834043293÷000 -.11fiR8bRSO51890676÷O00 ",989100739P05_3824-001

RDXyZ -.54575280821425786+000 -.T6328882990106270+000 "o_7015348575031677*000

RAGg .29349874070169W+003
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GO; THRUST elew=s_+_

THETA -5,8058187+00 BETA 1,7378536+02 FUEL

BARC 1.3767310+01 DELV 2.3619559+03 MASS

VRX -2.897;81;+03 VRY -3,9971282+03 VRZ

TGO 0.0000000 FC 0.0000000 GMLp

SELENOCENTRIC

XL 8,;878809+02 YL -3,9910661+02 ZL

RL 9.9787911+02 DECL -1,9959980+01 RAL

SELENOGRAPHIC

XS -9,83_2738+02 YS -1.6378;;_+01 ZS

ALTS 5.9385586+01 LATS -9,7167280+00 L_N_

LTS -1.5083751+00 LNS 1.2388562+02 LTF

LIN 1.6722966+02 LAN 5.00250;_+01 LAP

GEOCENTRIC

X 1.8679791÷05 Y -7.1807077+04 Z

R 2.0;21582+05 DEC -1.1;88572+01 RA

GEOGRAPHIC

XG -1.926q;16+0_ YG 1.9919;87+05 ZG

ALT 2.0077235+05 LAT -1.1;89835+01 LON

EARTH-MOON PLANE

IMP -9.8;;;;71+02 YMP 1.267627;+02 ZMP

RMP 9.9787909+02 DEMP -5.911522;+0_ RAMp
XME -2.0;21576+05 YME 1,2676230+07 ZMF

PLANETARY COORDINATES

XM 1.859_912+05

RM 2.0323132+05

YM -7,1;07971+01; ZM

DEM -1.1;;8990+01 RAM

ZSUNXSUN 3.7180636+06 YSUN -7.2808201+07

GEOCENTRIC oSCULATING ELEMENTS

SMA 1.5081315+05 ECC ;.0333886-01

VH -2.0563625+03 RNMP -1,7979_13+02

TA -1,61121;2+02 EA -1.5139217+02

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.;3231;8+03 ECCS 3.033135;-01

VHS -1._566;08+03 RNMPS 5.6058827+01
TAS 3.662697;-01 EAS 2.6779091-01

SELENOCENTRIC UNIT VECTORS

WX -6.9097065-02 WY 5.585;826-01

GX -5,1581829-01 GY -7.2921921-01

80OT ATTITUDE AND FORCES

RRAT 5,5131623-11PRAT -3,6913;05-07

XZX ;.369_293-01ETX -3.1757668-02
XIY 6.9900505-01ETY 6._095715-01

XIZ 5,6610319-01ETZ -7,66919;1-01

ALS 1.;78003_+02 RTS -3.22277;1+01

ALEI 9.2357615+01 BTEI 1,7;15956+02

INC
APMP

MA

INCS

APMPS

MAS

wz

QZ

YRAT

ZTX

ZTY
ZTZ

ALE

1.3053223+09

;.9576659+0_

-2.3768085+03
0.0000000

-3.;063972+02

-2.5183266+01

-1.68_1920+02

-1.790_586+02

3.12301;8+00

7,3201576+01

-;.067;176+0_

-2,1027283+01

-;,067_172÷0W

9.5523975+01

-1.0277;13+02

1,726626;÷02

-1,0277;75+02

-;.0335537+0;

-2,1007729+01

-5.1572;_+07

1.;5240;6+02

-1.8635;2W+01

-1.;032701+02

1.;57;992+02

-1,16837_W+02

1,G656659-01

-8.2_58905-01

-_.;963_n6-01

-9,3670033-07

-R,98928;2-01

3.17121_9-01

3.02260_6-01

9.2357613+01

TM 2.0500000+0; VELG 6,2895760+02 TACC 1.330;0n2+01

MSFL 6.5265838+01SPI 3.1;10000+02 VEX 1.0105868÷0_

VOX 2,7;81857+02 VDY ;,396_;55÷02 VDZ 5,5605;90+02

6MLY 0.0000000 PLCHNG 1,72_7833÷00 TDELV 2,3619559+03

OIL -3.1722999+03 DYL -_.;367727+03 DZL

VL 6.1005721+03 PTHL 8.52_0277-02 AZL

-2,73286_;+05

-1,18;2820+02

DIS 3.9362529+_1 oys 6,0536581+05 DZS -8.7232;_5+02
VRS 6,1163121+03 pTR 8.50205_7-02 AZR -9.8505110+01

LNE 7.71718;3+00 _SMP 5.02760;9+00 RSMP 1.16317_2+02

OR 9.0759216+00 VT 6.116305_+03 SOLSV 3.2690030+01

DX -1.576G;25+03 DY -1,772825;+03 DZ -1.3035596+03

V 2,7069075+03 pTH -1.1917503+01 AZ -1,23033_2+fl2

DIG 9.05;92_9+0; DYG 7,9179015+03 DZG -1,3055198+03

VE 9,090;122+0; pTE -3.5230352-01 AZE -9.0910108+01

DXMP 8.0125158+02 DYMP 6.0395782+03 DZMP -5.13R05_1+02

VMP 6.1005723+03 PTMP 8.52;0302-02 AZMP -9.2955;69+01

DIME 5.6077513+02 DYME 2.6295258+03 DZME -3.1380551+02

DWM 1.595857;+03 DYM 2,6639;73+03 DZM 1,;2930_8+03

LOM 9.55;3529+01 VM 3._185208+03 ARGM -2.4616879+01

RAS -8,7076639+01 LOS 2.997;618+01 DES -2.5916221+01

R_N 1.7600268+02 APF 1.5685958+00 RP 8.998;3;8+0;
INMP 1,7318933+02 APO 2.116;195+05 TFP 2,282;219+02

SLR 1.2627852+05 pER ;.0806305+02 MTA 3.5999999+0_

RANS "1.729;786+02 _pFS -1.;302661+02 RPS 9.9787;38+0P
INMPS 1,7359519+02 APOS 1._667555+03 TFPS 6.9178558+01

SLRS 1.3005;31+05 PERS 5,;05_577+00 MTAS 3,5999999+02

PX 8-5390693-01 PY -3,9530136-01 PZ

SXO O.OOOO000 SYO 0.0000000 SZO

-;.2688682-07 OGA

-1.7;16008+02 ALLI

6.1826392+00 RTLI

-1.7938853+02 GMLI

8,;19;177÷01RTM

IGA 0.0000000 MGA

ALO 0.0000000 ALLV

8T0 -;.2688682-07 BTLV

GMO 0,0000000 GMLV

RTF 1.7_15939+02 ALM

-3.38;9631-01

0.0000000

0.00000_0

-1.3588173+02

3,5590837÷01
8.20718_6+01

1.7875776+02

**s,s* CSM / MOON REF. /PHASE 7- 22

MEAN-OF-EPOCH 1969 2;

T .69183101766231;+002 HRS. FROM LAUNCH

PHASE ELAPSED TIME .23851650+06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .2_;9;7323737163_0+000

RDXYZ -.5;25587876773;122+000

GO; THRUST **=*******

THETA -6.3726271+00 BETA 1.736;017+02

BARC i._337;;0+01DELV 2._958795+0_

VRX -2.937_322+03 VRy -3,9781158+03

TGO 0,0000000 FC 0.0000000

SELENOCENTRIC

XL 8.;358230+02 YL -;.063161;÷0_

RL 9.9789357+02 DECL -2.02300;3+01

SELENOGRAPHIC

XS -9.8351605+02 YS -6,5209723+00

ALTS 5.9_00058+01LATS -9.798157;+00

LTS -1.5083762+00 LNS 1.23R8;23+02

LIN 1.673181_+02 LAN 5.0505351+01

GEOCENTRIC

X 1,8679530+05 Y -7.1809951+(}_
R 2.0;21;8G+05 DEC -1,1;89228+01

GEOGRAPHIC

XG -1.9115;26+0; YG 1.9920781+05
ALT 2,0077139+05 LAT -1.1;90_90+01

EARTH-MOON PLANE

XMP -9,8308868+02 YMP 1.3661610+0_
RMP 9.9789357+02 DEMP -5.9399500+00

XME -2.0;21_80+05 YME 1.3661568+0_

PLANETAPY COORDINATES

XM 1.8595172+05 YM -7.1;03635+0_

RM 2.0323171+05 DEM -1.1;;6298+01

XSUr; 3.7182251+06 YSUN -7.2808193+07

GEOCD_TRIC OSCULATING ELEMENTS

S_A 1._;;5;01÷05 ECC ;.6;76;78-01

VH -2.18;2858+03 RNMP -1,7978653+0p

_FC. 1968, I0 H8_,, I MINS., 58.862 SEcs. G.M.T.

2 DAYS, 21HRS,, 10 MINS., 59.166 sees. G.E.T,

-.1179802;9;6;57868+000

-.7;3R1312531650097+000

FUEL 1.370588;+0; TM

MASS ;.8925998+0; MSRL

VRZ -2.3606155÷03 VDW

_MLP 0.0000000 GMLY

ZL -5.;5061_9+02 DXL

RAL -2.5718050+01 VL

ZS -1.6981933+02 DXS

LONS -1.7962003+02 VRS

LTE 3.12285_0+00 LNE
LAP 1.98258_;+01 _R

Z -_.0676273+0_ _X

RA -2.1028319+01 V

ZG -_.0676271+0; _XG

LON 9.5;811_0+01 VE

ZMp -1.0326809+02 DXMP

RAMP 1.72088_9+02 VMP

ZME -1.0326823+02 DIME

-,10019;11987381262+000

-.;5;32;83879537;77+000

RA_R ,2;3;90521;;7620+_0_

2.0500000+0; VELG ;.9503;60+02 TACC 1.3;81;_1÷01

6.5265838+01SPl 5,I;10000+02 VEX 1.010586_+0;

2.1630185+02 VDY 3.;603170÷02 VDZ 2,802;0_7+82

0.0000000 PLCHNG 1.8626390+00 TPELV 2.;9587°_+03

-3.15373_1+03 oYL

5,9681161+03 PTHL

9.5959291+01 DYS

5.983_618+05 pTR

7.717235;+00 DsMP

7.8118805+00 VT

-;.52;I;7;+03 DZL

7.;99_788-02 AZL

5.9255716+03 DZS

7.;799173-02 AZ_

5.0276055+00 RSMP

5,9838566+03 SOL%V

-1.5579616+03 DY -1.660168_+03 D7

2.5789955+03 pTH -1.3;52355+01 AZ

9.0;;5_72+0; DYG

9.0790687+0; PTE

8._225788+02 DYMP

5.9681160+03 PTMP

6.0178087+02 DYME

7.816_652+03 OZG

-5,7860958-01 AZE

_.901;38_+03 DZMP

7.;996136-02 AZMP

2._91393;+05 DZMr

-2.6;08562+03

-1.18105_q+02

-8.2907_72+02

-9.8069699+01

1.16315o7+02

3.32_62_P+01

-1.21155;_÷03
-1.22787n1+07

-1,2115231+05
-9.0_57235+01

-2.86;2010÷02

-9.275782n+01

-_.86;2011+02

1.7615;67+02 APF 3.9895727+00 RP 7.7516877+0;

1.754359;+02 APO 2.1159115+05 TFP 2.1_7;5_+02

INC 1.;5;71_W+02 RAN

APMp -1.633_396+01 INMP

ZM -;,0331212+0; DIM 1.5957725+03 OYM 2,6639792+05 _ZM 1,;295270+0_

RAM -_.1006298+01 LOM 9.5503180+01 VM 3.;185138+03 ARGM -2.;615315+01

ZSUN -3.1572;R0÷07 RAS -8,7076513+01 LOS 2.9;3296;+01 DES -2.3;16217+01
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TA °1,63_161_+02 EA -1,5288972÷0?

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1,3258359+03 ECCS 2.4735084-01

VHS -1.5890422+03 RNMPS 5,712758_+01

TAS 3.7819754-01 EAS 2,9577952-0]

SELENOCENTRIC UNIT VECTORS

wx -7.0567_24-02 WY 5,5679470-01

QX -5.239_582-01 OY -7.2668094-01

BODY ATTITUDE AND FORCES

RRAT 4.0636267-08 pRAT -1.2464915-06

XIX 4.3694290-01 ETX -3,175761_-0P

XIY 6.9900507-01ETY 6o4095718-0!

XXZ 5.6610519-01ETZ -7.6691940-01

ALS 1,4780024+02 _TS -3,2227644+01

ALE! 9.2356408+nl BTEI 1.7415930+0;

_A -I,4075_74+02

INCS |,9585959÷02

APMpS -I.1519508+02

MAS 2,21113_8-01

WZ -B,2766424-01

_Z -W,4431469-01

YRAT -7.6725795-07

ZTX -R,9B928_-01

?TY 5.1712100-01

7TZ 3.02260_2-01

ALE q.2556496÷01

SLR %,1325103+05 pER 3,825p769+02 MTA 3o59999n9+02

RANS -1.7279717+n2 ApFS -1,_25_366+02 Rps 9,97869PQ+02

INMPS 1,75_531_÷02 Apo5 1,6537825+03 TPPS 6,91_12_8+01

SLRS 1.24_71B0+03 pERS 3,0528602+00 MTA$ 5,599Q99n+02

PX 8*U863990-nl PY -_,023659;-01 PZ -3,_266"92-01

SXO O.N000000 SYO 0.0000000 SZn O,00000nn

IDA O.PO00000 "AGA 0,0000000 OGA

ALO 0,_000000 ALLV -1.735682_÷02 ALLT

8TO O,nO00000 8TLV 6.3203654+00 qTLI

GM8 0,0008000 AMLV -1,79k0347+02 G_LI

BTF 1,7_15g32÷_2 ALM _.3627369+01 nTM

O.00000nn

-1,359612_+02

3,559n636÷81

8,2nTlBSt+n1

1,7869496+02

$**$** CS_ / MOON HEF. /PHASE 7- 23

mEAN-OF-EPOCH 1969 24 nEC. 1968. 10

T .h91858795439675÷O02 H_S. P_OM L_tINCH 2 DAYS, 21

PHASE ELAPSEO TIME °238526',_+n6 _FCS.

RFSTART COORDINATES ( FR AN_ FR/H8 )

RXYZ ,245_4485736901398+000

PDXYZ -,t,_91871_894171980+000

G_4 THRUST $$$$$$*_$$

$$$*$$*$$$**$=*$$$*$$

THETA m6,9267483÷0_ BETA

q6RC 1o4894956+01DELV

VRX -2,9771364+03 VRY

TG_ 0.0000000 FC

SELENOCENT_IC

XL 8.58_0790+02 YL

_L 9.9790255*02 DECL

SEL_UGN_HIC

_5 -9._311145+02 YS

ALTS 5.9_09q26+0[ LAYS

LT5 -1,50_3767+00 LNS

LIN I.b7_0980+02 LAr_

GEOCFNT_RIC

X 1,8679278+05

R 2.0421385+05

GEOGRAPHIC

XG ml._6710+O_

ALT 2°0077a37+05

EA_[H-MOON PLANE

X_P -9,8|h6490+02

RMP 9,9790254+02

XME -2o0_21377+05

PLA:_ETARy COORDINATES

X M 1.8595_37+05

4v 2.U325211+05

HR_** 2 MINS,, 8.862 SEES. G.M,T.

HRS*' II UINS*, 9.166 SEE%, G.E.T, RAGR ,p_355230218_507*055

-,12_019_4747297991+000

-,7242634572_68108n+000

1,734B6_B+0? FUEL 1.435851_5+04 TM

2.631_018+03 MASS 4,8271336+0a MSFL

-3,95676G0+N_ VRZ -2,34_217fl+03 VDV

0*0000000 GMLP 0,0000009 DMLY

-W,1313900+07 ZL -3._933162+02 DXL

-2.04q1343+01 PAL -2.6_43512+01 VL

3,1241k86+_3 Z5 -1.71147_5+02 DXS

-_.G754651+0_ LO'IS 1,7981792+02 VRS

1,23fiR2Pn+i)_ LTF 3°1226975÷00 L_E

5°1027913*I_I l "_ 1.4727515+01 _R

-,101435o0507638_3+000

-,45_2_5n15996313_3*090

2,_500000÷0_ VELG 5.5951300÷02 TACC I,366376f,+01

6,5265838+_1 _PI 3.1410000÷02 VEX 1.0105868÷N_

1,5699926÷_2 VDY 2,5116161+02 VD7 2,034062_+02

0oN000000 PLCHIJ& 2.0086921+00 T[_ELV 2o6316_I_+n_

-5.13_1357+03 DYL

5oA5_8g91÷03 PTHL

-4.2099296÷05 DZ{.

2.5721126-02 AZL -1,17776_x+_p

I,_2672_÷02 DYS 5.79_8914+03 _Z% -7°B9287_?_S?

5.A_9_506*P_ pTR 2.5657_02-02 _Z_ -q,7_7_n_+01

7.T17287_+_0 _£MP 5,0276068+00 R_MP 1.16_144_+0_

2,4154005+n0 VT 5,f149850n+03 _LSV 3.379031_+0|

Y -7.18125_3+0_ / -4.067_166÷04 DX m1"5384500+0] D "1.5450176+03 D7

DEC -1.14_q826"01 R_ -2.1029271÷01 V 2,_509697+_3 PT_' -1.515657_01 A7

YG 1,9922060+_ ' 'G -W.06781_(_+04 DXG 9.0339689+0_ DY_

LAT -1*1491089+_: L,_" _.543B487÷01 VE 9,0675464÷n4 PT[

YMP 1,462_0F_+;; ?MR -1.0371073+02 DX-P 8,6311748+02 DY uP

D£MP -3,9657931+{1 ¸ PAUl 1.71526_3+02 VMP 5,_3_0990÷n3 _TMP
YME 1,462_038+(1" 7Mr --1.0_717_7+02 DXME 6,_263999+_2 oyME

YM mT.1399204÷I) U ZM "4.03288_4+04 O_M 1"5956856÷03 OYM

DEM -1.1445591+L RAM -2.10048_6+01 LOW 9.5_62862÷01 VM

ZSLJN -3°1572_÷07 RAS -8.7076383+01 LOSXS,Jrl 3,7183899+0b YSUN -7*2808166÷07

GEOCE_JTRIC OSCULATING ELEMENTS

S"A 1.3887666+05 ECC 5,23994_-NI

V_ -2,3123235+03 RNMP -1,7977686+NP

IA -1.6522469.02 EA -1.3387701+02

SELENOCENTBIC OSCULATING ELEMENT5

£MAS L,23_9784+0_ ECCS 1.910680_--01

VHS -1.7230252÷_3 RNMPS 5.85G7973÷0|

TAS 1.4728835-01 EAS 1.2126915-01

SELENOCENTRIC urJIT VECTORS

_X -7,1734501-02 WY 5.54_518-01

_X -5.3559620-01 QY -7.224qR46-01

BODY ATTITUDE AND FORCES

RRAT 1.7410085-_P PRAT -3,9217460-_7

_I_ 4,3694298-01 ETX -3,1757598-_"

XIY 6.9900502-01 ETY 6._0Q571R-01
XIZ 5.6610318-01 ETZ m7"66919_0--_1

ALS I,4780013+0_ 8TS -5o22275_9+81

ALEI 9.2355301+01 8TEI 1.7415924+07

INC 1.45731x_+02 RAN 1.7632801+02 APF

APMp -I._5095_¢A÷01 INMP 1.7371368÷02 APO
_IA -Io40658_4÷07 SIR 1._07_523÷05 p_R

IPICS 1.4597_60+02 RA_S -l.7263k53÷q2 _pFS

AP"PS -1.13253S9÷02 INuPS 1.7351273"02 APOS

MAq 9.7q89363-02 SLPS 1*189_673÷0_ PE_S

_7 -8.2ATB�F_-01 PX 8.e154920-_I PY

qZ -4.37_3213-01 SXO 0.0000000 SYO

7.7155213+03 qZA

-4,5490833-01 AZE

5.761_662÷83 DZM_

2,3720776m02 AzMP

2,3510285+_3 DZMF

2,669n11_+03 _Z"

3,4185065+03 A_G _

2,9391314+01 _E_

5.9_22521÷00 RP

2.I16_72a+05 TFP

3,605_891÷02 "TA

-1.414P040.02 RpC

1.472_549+03 TFPS

2.726_082*00 PTA£

-4o12_5183-01 P7

0,0000000 qZ_

-I.280_605-06 OGA

-1,730_867+_2 ALLI

6._66153Q*no qTLY
-1.79470_+n2 GML!

6.30732_q+01 RTM

YRAT 1.0908068-06 IGA 0*0000000 MGA

7TX -8.9892_41-01 ALO 0.0000000 ALL v

7TY 5.1712197-01 RT_ "1.2606605-06 _TLV

ZTZ _.0226_6-01 GMR 0,0000000 _MLV
ALF 9.2335306+01RT_ 1.7415g26÷_2 AL_

-I,1183n73+_

-P,5B710o_+Pp

-q,255Pnqn+01

-2.SB71n_T÷OP

1,429_n5÷_

-2,461_71_+01

-2,34162t_+_I

6.61060xo÷Sa

2,1007_P+02

q°97902_÷02

6,91651_6+nI

-3,4_0425X-_|

O,OAONN_

0.0000090

-l.5_BRl_X+O?

3,559_8_n+01
_,2071n_P÷01

1,78632_÷02

CSM / Moor4 REF, /PHASE 7- 29

HEANmOF-FPOCH 1969 24 DEC, 19h8, 10 HR_,, 2 MINS., 18,862 SEES, G,M.T.

T ,691Hflh573217032+O_? HRS, FROM LAUNCH 2 DAYS, 21HR5,, 11MINS,, 19.166 SECS. G.F.T,

PHASE ELAPSED TIME .23855fi50_0_ SEES.

RESTART COORDIrJATES ( ER AND ER/HR )

RXyZ .2419520_714254819÷000 m.1220036773f854289÷000

NhXYZ -.5356546266656276_+000 -,704335_1775178981÷_00

THETA -7.4680477+00 BETA 1.7332236+02 FUEL I,50112_6+04 TM

BABE 1,5439721+01 DELV 2.7691714+03 MASS 4.7618675÷04 MS_L

VRX -3,0165964+03 VRY -3.9390931+03 VRZ -2.3276221÷03 VDX
TGO 0.0000000 FC 0.000000_ GMLP 0,00000_0 GMLY

SELENOCENTRIC

-,I02628n_2903_7468+000

-,4220328129230nSP9+OOO

2*0300000÷04 VFLG

6.5265838+01SPI

9.6869497+01 VDY

0.0000000 PLCH_JG

2,217_0q÷np TACC

3.141_000÷02 VEX

1,5500025+02 VDZ

2,1637043+00 TDELV

RA_R ,24357408292_574÷0_

1,38510X6+01

I,01_5BA_÷04

1.25530_5+02

2,76q171a+03
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XL 8,3326663+02 YL -_,2017256+0_ ZL -3,539_691÷0_ OXL -3.113_859+03 DTL -_,09_093_+03 DZL -2._531522+03

RL 9,9789927+02 DECL -2,07;5868+01 RAL -2.6759;07+01 VL 5,6985393+03 PTHL -7.1327802-02 AZL -1,17;388;+02

SELENOGRAPHIC

XS -9.82813_5+02 YS 1.2552118+01 ZS -1,72_0386÷02 DXS 2.09_9522+02 DYS 5,6621805+03 DZS -7o;0952_3+02

ALTS 5.9;05728+01 LATS -9.9_87259+00 LONG 1,7926828÷02 VRS 5,71_2965+03 pTR -7.1131_22-02 AZR -9.7577310÷01

LTS -1.5083782+00 LNS 1.23881;1+02 LTE 5.1225;03÷00 LNE 7,7173387÷00 oSHP 5.0276081÷00 RSMP 1.165130;÷02

LIN 1.6750;78÷02 LAN 5.159522;÷01 LAp 1.077;856÷01 OR -7.09M1687+00 VT 5o71;2920÷03 SOLSV 3.;322099÷01

GEOCENTRIC

X 1,887902;+05 Y -7,1BI50;I+OW Z -A,0679955÷0; OX -1.5178853÷03 OY -1,_300W95÷03 DZ -1,023793_+05

R 2.0;21275+05 DEC -1,1;90;03+01 RA -2.1030200+01 V 2.3231810+03 pTH -1,7059530+01 AZ -1.2219317+02

GEOGRAPHIC

XG -1.8818063+0; YG 1.9923320÷D_ ZG -A.0679955+0; DXG 9.0231860÷08 DYG 7.6150068÷03 DZG -1.0237838+05

ALT 2.0076928+05 LAT -1,1;91666+01 LON 9,5395717+01 VE 9.0558_10÷04 PTE -_.3119_07-01 AZE -9,07;8718+01

EARTH-MOON PLANE

XHP -9.8017383+02 YMP 1.5583205+02 ZMP -1.0;11987÷02 OXMP 9.2381932÷02 oYMP 5.618_250+03 DZMP -2.30669_3+02

RMP 9.9789926+02 DEMP -5.9890653÷0_ RAMP 1,7097788+02 VMP 5.6985393÷05 PTMP -7,1328165-02 AZMP -9.23;0196÷01

XME -2.0;21267÷05 TME 1.5563127+02 ZME -1.0;11971+02 DXME 6,833_132+02 OYHE

PLANETARY COORDINATES

XM 1,8595697+05 YM -7,1598870÷0_ ZM -;.0326508+0; DXM 1,5956006÷03 DYM

R_ 2.0323250+05 DEH -1.1;q;901+01 RAM -2.1003803÷01 LOM 9,5;22513+01 VM

XSUN 5.7185515÷06 YSUN -7.2808178+07 ZSUN -5.1572875+07 RAG -8.7076256÷01 LOS

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.5597595÷05 ECC 5.8073005-0! INC 1._6026;9÷02 RAN 1,7652789÷02 APF 7.6012598+00 R"

VH -2,_;012;9+03 RNHP -1.797683;+02 APMp -1,3002008+011NMP 1.78029_1+02 APO 2,1177977+05 TFP

TA ;1.6671715+02 EA -1.5;52091÷02 MA -1.;020731÷02 5LR 8.879289;÷0; pER 5.;1671;0+02 HTA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.1566023+03 ECCS 1,3722081-011NCS 1.4609557+02 RANG -1,72;5871+02 ApPS -1.3999125÷n2 Rps

VHS -1.8585978+05 RNMPS 5.95898;5+01ApMpS -1.1067_8;÷02 INMPS 1.735715;+N2 ApoS h3153117+03 TFps
TAG -5,911;199-01 EAS -5.1;69682-01 HAS -;._;2;581-01 5LRS 1.13882_1+03 PERS 2.;711199+00 MTAS

SELENOCENTRIC UNIT VECTORS

WX -7,5207201-02 WY 5.529R853-0I WZ -8,2996918-01 PX

OX -5.5391255-01 GY -7.1858883-01 QZ -;.27251R6-01 5XO

BODY ATTITUOE AND FORCES

RRAT 5,09659;5-08 PRAT -3.99;271;-06 YRAT 1.1059316-06 IGA
XlX ;,569;288-01 ETX -5,1757601-02 7TX -R.98928_6-01 kLO

XIY 6.9900507-01 ETY 6._095718-01ZTY 3.1712189-01 BTO

XIZ 5.6616321-01 ETZ -7,66919;0-01ZTZ 5.0226059-01 GMO

ALS 1.8780002+02 BTS -3.2227_3+01 ALE 9,235;22_÷01 BTE

ALEI 9.255;228+01 BTEI 1,7;15916+02

2,20839;A+03 DZMF -2,3066968÷02

2,66;0_;0÷03 _ZM 1.;295587+03

3.;18;99;+05 ARGM -2.;612150÷01

2.93_9660÷01 DES -2.3_16213+01

5,6172082÷0;

2,0225763+02
3.5999909+02

9.97892R7+02

6.91917n6÷01
5.5999999÷02

8.2955009-01 PY -;.28;52;2-01 PZ -3.58618n9-01

0,0000000 SYO 0.0000000 %Zn O.O_O00nP

-6,99;1156-05 HGA -6,A033023-07 OGA 0.0000000
-6.99;1136-03 ALLV -1,72;R152+02 ALLI -1,3588123+02

-6.A053023-07 RTLV 6.6207319+00 BTLI 3.5590838+01

0,0000000 GMLV -1.79;;050+02 GMLI 8.2071850÷01

1.7;15919+02 ALM 8.25319;8+01RTM 1,7B56896+02

***_** CSM / MOON REF. /PHASE 7- 25

MEAN-OF-EPOCH 1969 28 DEC. 1968p 10 HRS.w 2 MINS._ 28.862 SECS, G.M.T.

T ,69191;350994391+002 HRS, FROM LAUNCH 2 DAYS_ 21HRS, e 11 MINS,_ 29,166 SECS, G,E.T.

PHASE ELAPSEO TIME .2385_651+0_ SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ ,2;0;6927998852180+000 -.12393215920857382÷009 -,10577833100889836+000

ROXYZ -.55189801;77136826÷000 -,68;12;02035957030÷000 -.;0556199990265652÷000

GDA THRUST ÷*****÷*_*

THETA -7,9963765+00 BETA 1.731;815÷0P FUEL 1.5663867÷0; TM 2.0500000+0_ VELG 8.227628_÷01TACC 1.;0_3516÷01

BARC 1,5971582÷01DELV 2.9086398+03 MASS ;.096601_+0; MSFL 6,5265858+01SPI 5.1;10000+02 VEX 1.0105868÷0;

VRX -3,0558161÷03 VRY -5.9190995+03 VRZ -2,3108353+03 VDX 3.5950036÷01 VDY 5.75115_3÷01 VDZ ;.6576873÷01

TGO O.OOOO00O FC O.O0000OO GMLP O.O000000 _MLY O,O000000 PLCHN_ 2,5285327+00 TDELV 2,9086398+03

SELENOCENTRIC

XL 8.2816022÷02 YL -_,2681;12÷02 ZL -3.57;0567+02 OXL -3.0917662+03 DYL -3,9766110÷03 OIL -2,357;122+03

RL 9.9787696+02 OECL -2.0987609+0I RAL -2.7265503÷01 VL 5._61;607+03 PTHL -2.1321156-01 AZL -1.170928_+02

SELENOGRAPHIC

XS -9,82;2182+02 YS 2,1760373+01 ZS -1.73586;_+02 DXS 2.66;3556+02 DYS 5,5271998+05 OZ5 -6.9606013+02

ALTS 5.9383_30+01 LATS -1,0017895+01 LONG

LTS -1,508579;+00 LNS 1.2587999+07 LTE

LIN 1,6760322+02 LAN 5.2212288+01 LAP

GEOCENTRIC

X 1,8678778+05 Y -7,1817252÷0A Z

R 2,0821161+05 DEC -1,1890921+01 RA

GEOGRAPHIC

XG -1,866970;+0; YG

ALT 2.0076815+05 LAT

EARTH-_OON PLANE

XMP -9,7861557+02 YMP

RMP 9,978769_+02 DEHP

XME -2.0821151+05 THE

PLANETARY COORDINATES

RA_R .2;56158636651_0÷003

XM 1.0595962÷05 YM -7.1590;39+0_ ZM -;.0328131+0; DXH 1.5955137+03 OYH

RM 2,0523290÷05 OEM -1.1;;;195÷01 RAM -2,10019;0÷01 LOH 9.53B2197+01 VH

XSUN 3.7187165+06 YSUN -7.2808170+07 ZSUH -3.1572872+07 RAG -8.7076126+01 LOS

GEOCENTRIC OSCULATING ELEMENTS

SMA 1,2966767+05 ECC 6,3872997-01 INC 1._656573+02 RAN 1,7676159+02 APF 9,07;8;31÷00 RP

VH -2.5672396+03 RNHP -1,7978769+02 ApMp -1.1708291÷011NMP 1.7;59219+02 APO 2.1197161+05 TFP

TA -1,6799573÷02 EA -1.5891979÷02 MA -1.3950_15÷02 SLR 7,7;26875÷0_ PER 5,2532391+02 MTA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.0683662+03 ECCS 8.3219861-02 INCS 1.;622295+02 RANG "1.7226835+02 APFS -1.3711619+02 RPS

VHS -1.9957606+05 RNHPS 6.0982285+01ApMpS -1.0657213+02 INMPS 1.7562905+02 ApOS 1,1789335÷03 TFP_

TAG "2.7760828÷00 EAS -2.5539918+00 HAS -2.3_15195+00 SLRS 1,0808226+03 PEPS 2.2556759+00 _TAS

SELENOCENTRIC UNIT VECTORS

wx -7.;7955;9-02

-W.0681556+0; OX -1,8962528+03 DY -1.3125385÷03 OZ -9.2803;92÷02

-2.10310;I+01 V 2.1960797+05 pTH -1.9197298÷01 AZ -1.2183071÷02

1.992;566÷05 ZG -;.0681536+0; DXG 9.0121968+0_ DYG 7.5150003+03 OZG -9,2803723÷02

-1.189218;÷01 LON q.535309_÷01 VE 9.0;39513+0_ pTE -;.5787118-01 AZE -q,0692999+01

1,6878717+02 ZMP -1,09;7580+02 DXMP

-6.0097721+0_ PAMp 1.70_817;+02 VHP

1.687875;+02 ZME -1.0887607+02 DXME

9,6;36692÷_2 OYMP 5,_7387A3+03 _ZMP -2.02291_1+02

5.561_607+05 PTHP -2.1321182-01 AZHP -9.2118509÷01

7,258BR82÷02 OYME 2.065;510+05 DZ_E -2.02291_1÷_2

2.66;0767+03 OZ_ 1,;293773+0_

3.;IR;921÷03 ARGM -2,;6105_9+0!

2.9508010÷01 OE_ -2,3;16211+01

A.7365711÷_;

1,95258PI÷07

3.5999999÷0?

9.9778700÷02

6.9206106÷01

3.5999999+02

WY 5,5090885-01 WZ -B.3120728-01 PX 8,02172;9-01 PY -;.61928;5-01 PZ -3.783;030-01

1.7873112+02 VRS 5,5772238+03 pTR -2.1260910-01 AZ_ -9.73189_9÷01

5.1223799+00 LNE 7.7173910+00 DSMP 5.0276090+00 RSHP 1.16311_6÷07

1.5169125+01 _R -2._695516+01 VT 5.5771850÷05 _OL_V 3.;8;1;R5+01
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QX -5.g238915-01 QY -6,9506_?B-01 OZ -_,L,73733q-n1

BODY ATTITUDE AND FORCES

RRAT 7.01085_6-08 PRAT -_.7063373-0_ YPAT -3.bq_7256-06

XlX _.36_275-01ETX -3.1757530-n_ 7Tx _.gRa_R51-01

XlY 6.9900506-01 ETY 6._09_726-n1ZTY _.1712}_0-01

XIZ 5.6610331-01ETZ -7.6691933-0i ZTZ 3.0226030-01

ALS 1°_779992÷02 BTS -3.2227357,01 ALE qo23532_3÷01

ALEI 9o235325_+01BTEI 1o7_15910+02

SYO O*NN_OOON %_; n. NnNnNNN _ZO

IGA O.OON_OOn _A -5.122_1R-06 OGA

AI_ 0,0000000 ALLY -1.71g_685÷02 ALL!

BTO -S,12_6_1R-06 _T: _._R_g295+O0 qTL!

GMO 0,0000000 _M_, -'.7g_63N3+02 GML!

BTE l*7_15Q13+n2 ALM 8.200_621+01 _TM

O,N_noon_

0,00000_0

-I,3588123÷02

3,55q_25+01

fl,2O71Pa_+O1

***_** CSM / MOON REF, /PHASE 7- 26

MEAN-OF-EPOCH Ia_Q pu

T ,b91930559149955+002 HRS. FROM t AUNCH

PHASE ELAPSEO TI_E ,2_55px_+N_ T_C r •

RESTART COORDINATES ( ER AND ER/HR )

RXYZ ,_9608q996095_2n_*On,_

HL,XYZ -.5_96313R371?O60Nfl+NNP

6{)_ THai}ST Ill llli_l

* I_JGINE CUIOFF *

THETA -8._98610b+OU _ETA 1,73N_122+_ ° : L

RAHC _,6_75909+N1 _ELV 2,9q0_1_6+0 _ f_'',",

VRX -3,0785goq+_ VRY -_,9072fl_q+N_ Vl.'
TGO O,NO00000 FC N*OOO_NON _'!;

SELFHOC_NTR1C

x_ 8,251g7_7÷02 YL -_.305gq6_+(17 _L

tsl q,g785pbO_O_ RECL -2,ZI2_771+N1 _,'e_

SEL_NOGRAP_tIC

XS -9,_215000+02 V_ 2.702_6_*01 7_

ALTS 5.9358951+01 LATS -t,OObfl3RI+NI L_'JS

LTS -1.5083802÷D0 LNS _.2_R7gl_+O? LT _

LIrJ 1,6766229+N2 LAtl 5.25q765qeO1 I_P

GE_CENTnI£

1,_61_632_05 Y -7,1RI_53_+N_ /2,0W21OBq*N_ DEC -I,I_91215+01 '_

GEOGRAPHIC

XG -1,8583126+0_ YG l.99252RW+05 ZG

ALT 2,00767W2+05 LAT -I,I_Q2_T_+oI LOH

EAHTH-Mt_ON PLANE
X_P -q.7767551+O2 YMP 1,7_1775+h2 ?vp

_t_ 9,9785247+02 DFMP -6,02_A731+_ PA_P

x_r -2,0_21080+0_ Y_E 1.7N_I?qW+_): 7ur

PLAI]ETAPY COORDINATES

X_ 1,_59b112+05 YH -7,13_?g_+q _, 7_

RM 2.0_23312+_5 rE_ -1,I_437_+N _,_v

XSUN _.71_8098+0b YSUN -7°28NR166+07 Z'_UN

GEOCENTRIC OSCULATING ELEME_ITS

S_A 1,273g99_05 ECC 6,6W_RRP_-U1 INC
V,_ -2._h08710÷03 RNMP -1,797352_÷_ _ APUP

T_ -1._RhTN12+N2 EA -I,55N6_3÷OP "A

_ELE;_OCENT_IC OSCULATING ELEMENTS

S_AS I.N52W931*O_ ECCS 5,2212_55-02

VH% -2.0765276+03 RNMPS 6.1R51013+0_

TA% -b,_3qq179+_O EAS -6,1126U61*NN

SELEr_OCENT_IC UrlIT VECTORS

wx -7,_78021_-02 WY 5,_g6381a-_11

;_x -6,_63_96_-01 QY -6,62_596-01

BODY _TTIT_JOE AND FORCES

RRAT -_,69_56g-08 PRAT -3,5R16671-_

XIX _,369_257-01 ETX -3,1757_0-0_

XIY b°gc_0508-01 FTY 6°_0q573_-_I

XIZ 5,6hI03_-01 LTZ -7,66alq2_-n1

ALS I._779986_02 RTS -_,222731_÷I)_

ALEI 9,235268B*01 8TEI l°7_l_gO_÷O?

THRU_)T ItR_|NATION

ECo IgbR, 10 HRS,' 2 MINS,, ]_,6g? _.r-%. G*MoTo

Z DAYS, 21 HRS,' 11 MINSo) 35,001SE_S* G,E°T,

,, .nLIXW6W7751RO?+_O0

• h, 1Q8_Q72_IO201+NO0 -.39s8WglSTIP_77_SON

i.bO_cO*O_ T_ 2,NSOOOOP÷O_ Jri

_,bSB519l+OW MSFL 6,5265R3R+n1 _PI

-?.&NOaS_+O_ VDY -_,330fi026-05 V_Y

l_.OCO00no GMLY O.O0_O00n PLC_;,,,

1.?gq2#N7-n_

_.l_InO00+02

-8,6616053-05

_._9623R+00

-3,5g6_2_+02 DYL -3,N7RSgOg+O3 p_L -_,907_8B_*OZ

-_°TE561PS÷NI _sL 5*_807_63+n_ _'TH_. -_,t8q_tg6-01

-I,?_2W21R+02 _xS 2,ag71083+_P _Y5 5._7_7_6+03

I°7R_2357+02 V_S 5°_965_21+n_ pT _ -'.IRn_6Aq-01

?°_75R7_3+01 DR -3,0512a1_+_! VT 5°_Q6_7_+03

-I.2_31q36_DZ

-_'.057hNNACNI

-q. O6f12_23+O_ DXG 9,0056_66÷0W oyG 7,_56P383_03
9°b3282;_÷01 VE 900369262÷N_ pTF -1_,727o630-_1

.l,OW66205+h2 GX0_p _,nTQ_a_G+r? F,YMP h,3R?PI37+N3

-1.0_662_6+02 DX_ 7,_?_TNT_n2 _F 1,_7779_6+03

-2°1_111_÷nl L_M q,53_7+r1 V' 7._1P_RRo+n3

-3,i572_69÷07 RAS -R.707_OS_+NI LOS _°g283705+01

1,46587XO+02 RAN l.76qlhgp+n_ AnF

-1,1N16_n1+Ol INMP I,7W6302=÷_2 APO

-l°3qNO_;q+N2 SLR 7,1079_37_Nq pER

2,121D67_+05

_.16827N_+n2

INCt 1,W6300_6+02 RAHS -l,721_agfi+_2 APFS -1,33_Wq_6"02

_PMPS -1.01739_0+02 IN_'PS 1,736617_+N_ ApoS 1.107_61+03

MA_ -_°7_0961+00 SLRt, 1._a6?_A÷n3 PERS 2°l_Sng_+On

RA_R ,2#36W_2#206_RgW+ON3

WZ -A,3195_6R-01 PX 7._g°Ao_1-nl PY
Q7 -3,787W_Q-01 SYC O,O00NO00 _yo

AL n O,_O_ONNN ,Ill .

GM_ O,O00_n_ '_l v

RTF 1°7_15_Na+02 ^_

YPAT -7,b1_Rt_I¢O'06

7TY 3,17121F%-01

"T" _.L)22601q-Ol

_L_ q,23S2667"01

IS,(_gO_50-_l

_,O00NO00

-I,716_N66*N2

b. RRS_SI_NP

-1.?a_?75W+N2

fl.|7nl_P6+N1

TACC _._]_R31n+fll

VFX 1,0105_+n,*

VDZ -R,6616N_-N_

T_ELV 2,qqog166+O_

h?l -I,I6RR67A+_7

_Z_ -6.6qKN'3U+N2

A_n -O.T163qn_+_l

RSMP I*16310"_+N2

_L_V 3,513R?6U+NI

A -1°215q?_I'07

^Z_ -g°o6600°W+O|

AZvP -cl° 10R&I,_ 2{,_ n I

mZ- 1.#2a387=+03

mE_ -_,3_16PnO*Nl

RO _,26q31u?*n_

TrO 1,915277n+N_

!_T_ 3o5qgqq_q*_ _

OoK g,975_,,_+OP

TLr'C 6.92275'_'+N1
MTAq 3,5qnn_';_n_

SZ _ O°O000NoO

_GA N,ON_ON _N

aLLI -I,35fl_I72+_?

qTLI _°55qNRIX*ql

G_LT R*2n71_'_1+01
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TABLEIV.- LUNAR ORBIT COAST IN 60x170

i***** CSM / MOON REF, /PHASE 9- 1

MEAN-OF-EPOCH 1969 2_ DEC. 1968f 10 HRS.p 2 MINS,w 3_o697 SECS. G.M.T.

T .6919305591_9955÷002 HRS, FROM LAUNCH 2 DAYS, 21HRS,e 11MINSof 35.001SEcs. G,E.T,

PHASE ELAPSED TIME

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .2396089996095_285÷000

RDXYZ -.529631383717060n8÷000

• 2385523_÷06 SECS.

-.1250313_6_7751802+000

-.6721980_972_10201+000

SELENOCENTRIC

XL 8.25197_7+02 YL -_.305996_+02

RL 9.9785250÷02 DECL -2.1125771+01

SELENOGRAPHIC

XS -9.8215000+02 YS 2.7029609+01

ALTS 5.9358951+01 LATS -1.0056381+01

LTS -1.5063802÷00 LNS 1.2387918+02

LIN 1.b766229+02 LAN 5,259765_+01

GEOCENTRIC

X 1.8678632÷05 Y -7.181853_+0_

R 2,0421089+05 DEC -1.1491215÷01

GEOGRAPHIC

XG -1.858312G+0_ YG 1,992528W+05

ALT 2.0076742+05 LAT -1.1_92478+01

EARTH-MOON PLANE

XMP -9,7767551+02 YMP 1.7001775+02

RMP 9.97852_7+02 DEMP -6,0206731+00

XME -2,0421080÷05 YME 1.7001794+02

PLAtWETARY COORDINATES

XM 1,8596112+05 YM -7,138793_+04 ZM -_*0322787÷0_ DXM

RM 2.0323312÷05 DEM -1.1_4379#÷01 RAM -2.1001112+01 LOM

XSUN 3,7188098÷0b YSUN -7.2808166+07 ZSUN -3.1572_69+07 RAS

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.273999_+05 ECC 6,6_8888_-01 INC 1._656730+02 RAN

Vtt -2,6;08710+03 RNMP -1,7973528+02 APMp -1.1016081÷011NMP

TA -1.6867012÷02 EA -1.5506_93+02 MA -1.3900_29+02 5LR

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1,052;931+03 ECCS 5.2212255-02 INCS 1.WG300;6+02 RANS

VHS -2,0765276÷03 RNMPS 6.1851013+01APMpS -1.0173960+02 INMPS

TAS -6.4399179+00 EAS -6,1126461+00 MAS -5.79_0961+00 SLRS

SELENOCENTRIC UNIT VECTORS

_x -7.578021_-02 WY 5,4963819-01 WZ -8.3195668-01 PX

QX -b,_63_�b8"01 _Y -6.62_0596-01 02 -3.787_R_9-01 SXO

ZL -3,596_29;÷02 DXL

RAL -2.7556185+01 VL

ZS -1.7;2_218+02 DXS

LONS 1,78_2357+02 VRS

LTE 3.1222889÷00 LNE

LAp 2.4756793÷01 DR

Z -_.0682_28+04 DX

RA -2.1031536+01 V

Z6 -_.0682_23+0_ DX6

LON 9.5328222+01 VE

ZMP -1.0_66205÷02 DXMP

RAMP 1,7013_92+02 VMP

ZME -1.0;G6246+02 DXME

-,10;4278110930_567+000

-.39584915712;75776+000

-3.0785909÷03 DYL -3.9072889÷03 DZL

5._807863+03 PTHL -3.1898196-01 AZL

RAGR .2;36_0242_6nF99÷003

-2.30095_3÷03

-1.1688676+02

2.9971083+02 DYS 5._737_6+03 DZS -6.69603_q+0_

5._965521+03 pTR -3,1806669-01 AZR -9,7163987÷_1

7,717419_+00 DSMP 5,0276095÷00 RSMP 1.1631_72÷02

"3.0512912+01 VT 5,_96_674÷03 SOLSV 3,513876_÷01

-1._831263+03 DY -1.2;31936+03 DZ

2.1224567+03 pTH -2.0570008+01 AZ

9.0056866+0_ oYG

9.0369262+0_ pTE

7._568383+03 DZG

-;.7279630-01 AZE

5,3878137+03 DZMP

-3,1898172-01AZMP

1.97779_6÷03 OZME

9.879;9_9+02 DYMP

5,4807863+03 PTMP

7._7_7074+02 DYNE

-8.715665_÷02

-1.2159291÷02

-8,7153080÷02

-9,066002_+01

-1.8557;89+0_

-9.1984829÷01

-1,8557489÷02

1.595;6;G+03 DYM 2.66_0952+03 OZM 1,_293878÷03

9.53586_7+_1 VM 3,_18_880÷03 ARGM -2._G096_5+01

-R,7076052÷81 LOS 2,9283705÷01 OES -2.34162_9+01

1,7691690+02 APF 9.879_0_÷00 RP

1.7_63028+02 APO 2.121067_+05 TFP

7.1079332+0_ pER 3,1682709÷02 MTA

-1.721_995+02 APFS -1.330_9_6+02 Rps

1.736617_÷02 APOS 1.107_61÷03 TFPS

1._496238+03 PERS 2.1_5095_+00 MTAS

7.5926901-01 PY -5.0903_58-01 PZ

0._000000 sYO O.OOOO000 SZO

;.26931;2÷0;

1.9152729÷02

3.5999999÷02

9.975;0_6+02

6.92275R0+01

3_59999_g÷02

-_.05_55?2-01

0.0000000

$$$**$ CSM / MOON REF, /PHASE 9- 2

MEAN-OF-EPOCH 1969 2_ DEC. 1968, 10 HRS,, 21 WINS., 19,697 SEES. G.M.T.

T .695055559149955+002 HRS. FROM tAUNCH 2 DAYSe 21HRS._ 30 WINS,, 20,001SECS. G,E,T.

PHASE ELAPSED TIME .23967754÷06 SECS,

RESTART COORDINATES ( ER AN_ ER/HR )

RXYZ -,82773043185088697-002 -.2_64522198R05_671÷000 -.1620_7128538473_5+000

RDXyZ -,923755588789349_0+000 -.47203427767773795-001 ,530G_6510_416167_-001

SELENOCENTRIC

XL -2.8506;85+01

RL 1.0162025+03

SELENOGRAPHIC

XS -;,9051773+02

ALTS 7.7708960+01

LTS -1.5085069+00

LIN 1.6766299÷02

GEOCENTRIC

X 1.8622713+05

R 2.0365971+05

GEOGRAPHIC

XG -2,0567150+03

ALT 2.0021623÷05

EARTH-MOON PLANE

XMP -5.7986791+02

RMP 1,0162025+03

XME -2.U365752+05

PLANETARY COORDINATES

XM 1.8625563÷05
RM 2.0327765+05

YL -8.;876507÷0P ZL -5.5807953+02 DXL

DECL -3.3310872+01 RAL -9,1923603+01 VL

-5.3695186+03 DYL -2.7_37960÷02 DZL

5.38536_8+03 PTHL 2.2390682+00 AZL

YS 8.6706957+02 ZS -2.0062_5;+02 DXS ;.536288_+03 DYS 2.90_9656+03 DZ5

LATS -1.138646_+01LONS 1.19_976G÷02 VRS 5.401408_÷03 pTR 2.232_1_3÷00 AZR

LNS 1.2372067+02 LTE 3,10_095+00 LN£ 7.7231789+00 DSMP 5.0277285÷00 RSMP

LAN 5.2454672+01 LAP -1,95507_5÷02 DR 2.10_0171+02 VT 5.3973089÷03 SOLSV

Y -7.1743101+0_ 7 -_.0616021+0; OX -3,7837272+03 DY 2.3933;;_÷03 DZ
DEC -1.1503676+01 RA -2.1068937÷01 V _.80332_6+03 pTH -7.59817_÷01 AZ

Y6 1.9955797+05 ZG -;.0616017+0_ DX6 8,7591783÷04 DYG -3._886508÷03 DZG

LAT -1.150_9_3÷01 LON 9.0590_88+01 VE 8.7678_96÷0_ pTE -3.0_006_5+00 AZE

RAGR .2483_057589163_+003

YMP 9*3855021+02 ZMP -8.6552843÷01DXMP 4.8899785+03 DYMP 2.2381685÷03 DZM °

DEMP -_.885963_+00 RAMP 1,1203510+02 VMP 5.38536_8÷03 PTMP 2,2390683+00 AZMP
YME 9.385_900+02 ZME -8.b55314_+01 OXME _.6_WW_1÷03 DYNE -1.1710352÷03 DZME

3,08;_916+02

-R.95900_7÷01

3,98089_R÷02

-8.5233875+01

1.161W5RR÷02

7,9269795÷01

1,7398962+03

4.G_778_7+01

1,73987_o+03

-8,9;57;61+01

XSUN 3.73718;6+06 YSUN -7.2807323+0T

GEOCENTRIC OSCULATING ELEMENTS

SMA -7.21196_8+0b ECC 1.0017981+00

VH 5.6677165+02 RNMP -1,8589907-01

TA -1.505715_+02 EA -1,3135180+01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.0522773+03 ECCS 5,1960632-02

VHS -2,103;05;+03 RNMPS 6.1729706+01

TAS 5.099_264+01 EAS _.8716779+01

SELENOCENTRIC UNIT VECTORS

WX -7.5876535-02 WY 5._959176-01

3,6019869÷_2

-R.5956016÷01

3.60198?0+0?

YM -7.0894336+04 ZM -W.00579_2+0_ DWM 1.585791_+03 DYM 2,66772;0+03 nZM 1.;31_7_+0_

DEW -1.1365102+01 RAM -2,0838287÷01 LON 9.0821137+01 VM 3._176785÷03 ARGM -2._316_2+01

ZSUN -3.1572103+07 RAS -8.7061597+01 LOS 2,4597828+01 DES -2,3_15939+01

INC W.W72095W+OI RAN -9,2095119+00 APF 1.3_10702÷02 RP

APMp 1.5048969÷02 INMP 1.7307102+01 APO -1._36897÷07 TFP

MA -1,3918515-01 SLR 2.5959285+0_ pER 1.349_253+05 MTA

INCS 1._630272÷02 RANS -1.72139;_+_2 APFS -1.3282967+02 RPS

ApMpS -I*01W7227÷02 INMPS 1,T366069+02 APOS 1.10695W3÷03 TFPR

MA5 q.b479596+01SLRS 1_0_9_363+03 PERS 2.1_9359+00 MTAS

WZ -8.3198056-01 pX 7.5688002-01 PY -5.11WW893-01 PZ

1,2967893÷0_

1.2167777+02

1.76566A2÷02

9.9760037+02

6,9228697÷01

3.5999999+_2

-q.0688157-01
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QX -6.4913432-01 Qy -6.6058221-01 QZ -3.7716805-01 SXO 0,0000000 SYO 0.0000000 SZO 0,00000o0

*****= CSM / MOON REF, /PHASE 9- 3

ME&N-OF-EPOCH 1969 2_ DEC. 1965p 10 HRS*e 40 MINS,f

T .698180559149955÷002 HRS. FROM LAUNCH 2 DAYSe 21HRS .e 49 MINS. e

PHASE ELAPSED TIME ,24080234.06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

HXxZ -.25336027843633040÷000

ROXYZ -.53610051340524900÷000

SELENOCENTRIC

XL -8.7255596+02

RL 1,0634457+03

SEL_NOGRAPHIC

XS 4.3645145+02

ALT% 1.2495226+02

LTS -1.50863W1÷00

LIN 1.6766106÷02

GLOCENTRIC

x 1.R5b7579+05

R 2.0276523+05

GEOGRAPHIC

_G 1.36')632640_

ALT 1.9q32175+05

EARTH-MOON PLANE

XHP 5,5_g77_5+02

RMP 1.0634457+03

XME -2,0276321+05

PLANETARY COORDINATES

XM 1,865483_+05

_ 2.0332219+06

-,15703375433003384÷000

.56349858406147081÷000

4,697 SEC_. G.M,T.

5,001 SEES. G,E.T,

-.80616863556375839-001

.42135663944084926÷000

RAGR .253040909322374+003

YL -5,4081380÷02 7L -2.7?63911÷02 OXL -3,127R194_03 DYL 3.2754509÷03 OZL

DECL -1,5133857+01 _AL -1.4820919÷02 VL 5.1488368÷03 PTHL 2,90_0312+00 AZL
2,449221_÷03

-5,95259n9÷01

YS 9.6825086+02 ZS -5,4012018÷01 DXS

LATS -2,9112R40+00 LONS 6.5735919+01 VRS

LNS 1,2356217+02 LTE 3.0865078+00 LNE

LAN 5,2292555÷01 LAP -2.6712952÷02 DR

4.7307509+03 DYS -1,7867_77+03 DZS 1.0541070+03
5.1656164_03 pTR 2,_g85762÷00 AZ_ -7.804387R401

7,7288507+00 DSMP 5.0278466÷00 RSMP 1.1598111÷02

2.6121561+02 VT 5.1590095÷03 SOLSV 3.220527_÷01

Y -7.094_883+0q Z -4.u070357+04 DX -1,5517102+03 DY 5.9467761÷0_ 07

DEC -1,1197786+01 RA -2.09102R3+01 V 7.2696224÷03 pTN -3.SqSg414÷O1 AZ

YG 1,9829401÷0_ /_ -;.00703K6+04 DXG 8.2624029÷04 DYG -9._87_687+03 nZG

LAT -1.1399048+01 LON 8,6048809÷01 VE 8.3234976÷_ PTE -P,939A225÷00 AZF

YMP 9,0466318+07 7Mp 6.7566A18÷00 DXMP

DEMP 3.6403545-01 R_Mp 5.8288718+01 VMP

YME 9,0466271+0P 7ME 6.7559922÷00 DXME

3,_R27132+03

5.82057q_+01

3,88272¢?÷_

-R.78626_3+01

YM -7,0400070+04 2M -3.9792719+04 DXM

DEM -1,12_6354+0! RAM -P.067562W+01 LOM

ZSUN -3.1571734+07 RAS

W.4832425+n3 _yMP -2.467_110+03 _7Mn _.6R712_A+n_

5,1458367+03 PTMP 2.9080314+00 AZMP -8.3668757+01

4.242655g÷03 DyMF -5.87569gR+03 _ZMF 5.6R?I2PQ÷O?

XSUN 3.7555591+06 YSUN -7,2806474+07

_EOCENTR_C OSCULATING ELEmENTs

S_A -7.7232729+_4 ECC 2,9926?_1+0_

VH 5.4768926+03 RNMP -2,752863_-01

TA -4.7275196+01 EA -5,6629926+01

SELENOCFNT_IC OSCULATINO ELEMENTS

S_AS 1.05_2687÷03 ECCS 5.1R30130-02

V,_'_ -2.171700_+03 RNMPS 6.15661_1+01
TA_ 1.0_71833+02 EAS 1,01_256_+_2

SELE;;OCEhTKIC UNIT VECTORS

Wx -7.5'_22_20-02 WY 5.4960433-01

QX -6.4R62568-01 _Y -6,6025837-01

1.5761092+03 OYM 2.6713251+03 DZM 1.433491q+03

8.6283467+01 V_ 3,41686q3+03 ARG_ -2.42536q_+01

"8.7047141+01 LOS 1.9911951+01 OE% -2.341566_+01

APF 2.6336992.01 RP

AP_ -3._836543+05 TF_

PER 1.4954452+02 MT_

APFS -I.327RRSg+_2 RPS

APOS 1.106_080+03 TFp_

PFR% 2.1q4409R+_O uT_S

PY -5,11RS_42-01 P7

SYI) O.OOOOOOO SZ_

INC 3.3572862÷01 RAN "3.228_844+00

APMp 4.7_94944÷01 INMP 5.5476566+n_

MA -B.06131R8+01 SLR 6.144730_+05

INCS 1._6301_3+02 RANS "1.7213491+02
AP_p_ -1.01420RI+02 INMPS 1.7365_33+n2

M_S o._190_+01 SLRS 1.04q4_lq+03

wZ -_.5196_0_-01 PX 7.S645_6R-nl

OJ -3.7688896-01 SXO 0.0000000

1.53RgggT+o _

1.0330_q+02

1.095207q+07

g,g772q_7+O?

6.92_R_Pl=+01

3.50990qq_2

-4.071656_-_|

O.O_O0_qo

*=*=*_ CSM / MOON REF. /PHASE 9-

KIEAN-OF-EPOCH tgRg 2_

T ,7DI3U555_I_q955+O02 HRS. FROM LAUNCH

PHASE ELAPSED TIME .2_lg27_*n6 SEC_.

RESTART COORDI_ATE_ ( ER AN_ ER/HR )

_XYZ -.3U8206751BBg43590+O(_O

RDXYZ .19722673452_40933+0n0

SELEhOC_NTRIC

XL -I.0614W35+03

RL 1.1006931+03

SELE_JOG_P_C

XS 1.0_56118_03

ALTS 1.6219958+02

LT_ "I._067610+00

LIN 1.(7b6287+02

6EOCE_TPIC

X I._577783+05

R 2.022_361+05

GEOGRAPHIC

X6 2._680871+0_

ALT 1.98R_011+05

EART_-_OON PLANE

X_P 1._832309+03

R_P I.I006930+03
X_i -2.0228352+05

PLAr_ETA_Y COORDINATES

X_ 1.1_6B3927+05

Rv 2.03_E674+05

YL I.BRgR2BI+O?
DECL 1.161963_+01

DEC. lq_. I_ HRS.. sR MINS._ 4g.697 SFCS. G.M.T.

2 DAY_. 22 HRS.P 7 MINS.. 50.nOl SEES. G.E.T.

.54R74119013045nRO-n01

.70235015855227324+_00

.6457_46844672h_77-Oql

.;459450024_qq_?3÷ORO

RAGR ,2577_12_275311_+0_

/L 2,216945_+02 DXL 1.146_208+_3 I)YL _.082fi542+03 DZL 2.502_4a7+_3
RAL 1.6990_66+02 VL 4.q6gg_52+03 PTHL 1.35_7593+00 AZL -5,R145_?+01

YS 3,219_350+0? ZS

LATS 7,1466804+0_ LONS

LNS 1,23_0366*0_ LTF

LAN 5_2123629+01 LAp

Y -6.9716156+0_

OEC -1,1204329+01

1.3693713+02 DXS 1.4552429+_3

1.7144qRg+01 VRS _.q873718+03

3.0685Rq1+00 LHE 7.7344351+00

-2.3_RRSRI+01 OR 1.1750437+02

_YS -4,68flqOO3+h3 DZS R,77701_+02

pTR 1.3500357+00 AZR -7.9952q35+01

n_MP 5,027o643+00 RSMP 1,15R16_+02

VT _.gR5_573+03 _OLSV -1.63191_2+nl

Z -3.9305q_2+0_ DX 2.712R_90+_5 DY 6.7574526+03 D7 4.027667_+03

RA -2.05694_1+01 V 8o3213_40+03 pTH -4.273304_+00 _7 6.1314_]]+_

YG 1.963_447+0q

LAT -1.1205574+01
20 -3.9305_17+0_ OX6 7.qRt6396+04 OYG -1,14ql653÷04 OZG 4,0276561+03

I.ON 8,1689338+01 VE 8.073gq3R÷O_ RTF -_,_007g14-_1 AZ _ -R,7172233+nl

g.6644017+01 DXMP 8.53g_154+_2 OyMP -4.RBqo;67+03 qZ_P _.43_6_51+0_

R.9033137+00 VMP 4,q699R52+03 PTMP 1.3547594+00 AZM_ -R.61_5117+n!
9.6644_6+01 DX_IE 6.1326587+02 nYME -R.2916210+03 _Z_ _ 5._3_6_n+_?

YMP 1.6g69363+02 ZMP

OEMP 5.037251R+0{) RAMp

yME 1.6969422+02 ZME

-3.9527117+04 DXM 1.$664183+R3 _Y_ 2.67_ARB5*n3 DZ_ 1.43552n7+_

-?.0513177+01 LOM 8.1745629+01 VM 3._160604+03 ^RG_ -2.40757_q+01

-3.15713F5+07 RAS "8.7032685+_I LOS 1.3226073+0! _E5 -2,34153q3+01

YM -6*RgO5139+_U ZM

DEM -I.1207556+01 RAM

ZSUN

INC 3.0621520+01 RAN -1.0178R67÷00 APF -1.7307243+0] PP 2.016_9_W÷05

APMp 5.7R32057+00 INMP 2.5715R63+nO APO -3.0159841÷05 TFP 7.37920_5+_]

MA -1.6924277+01 SLR 1.2162q31+_6 pER 7.788_132+01 _T_ 1.01_61o7_0_

!SCS !44530_u2_02 RAPES -!;72!345_02

APMPS -1.0_41666+02 INMPS 1,7365gRg÷02

MAS 1.5140603+02 SLRS 1.0496115+03

^pPS -1.3279580+02 RP% g.g_llIP_+OP

APOS 1.1067157+03 TFPS 6.g22R_nn+01
PERS 2.144R520+00 MTA% 3.59_q_n, a2

XSUh 3.773933_+06 YSUN -7.2805624÷07

GEOCENTRIC O_CULATING ELEMENTS

5HA -_.99_284+04 ECC 5,0326579+00
VH 6.8072976+03 RNMP -7,0903692-01

TA -5.1216628+00 EA -4,1921361+00

_ELFNOCENTRIC OSCULATING ELEMENTS

SMA_ 1.u5_13_-03 ECCS 5,1597_2-_2

VHS -2.2256229+03 RNMPS 6,1399927+01

TA% 1.5R0829_+02 EAS 1,5275924+02

SELE_JOCENTRIC uNIT VECTORS

WX -7.5921787-02 WY 5,495753g-01 WZ -R.319R795-01 PX 7.5654028-01 PY -5.1177996-01 P? -4.07097Oh-01
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OX -b. W952_93-01 GY -6.60339_0-01 OZ -3.7692067-01 SxO 0.0000000 SYO o.0000000 SZO O.O0000no

****** CSM / MOON REF. /PHASE 9" 5

MEAN-OF-EPOCH 1969 24 DEC. 1968, 11HR_.. 17 MINS., 3_.697 SEcs. G.M.T.

T ,7044305591_9955+002 HRS, FROM LAUNCH 2 DAY_e 22 HRS.e 26 MINS,e 55o001 SEcs, G,E,T.

PHASE ELAPSED TINE ,2_30523_÷06 SECS*

RESTART COORDINATES ( ER AND ER/HR )

RXyZ -.14860907002399_99+000 .230138_0668_964_1+000 .1655688320181q173+000

RDXYZ .76110179_56376857+000 .35081_20979399035÷000 .16220_1_222_952g9+000

SELENOCENTRIC

XL -5.1179975+02 YL 7.9258137+02 ZL 5,702080_÷02 OIL _,_2_0601+03 oYL 2.039179_+03 OZL 9._28_481+02

RL 1.1023889+03 DECL 5.11_780_+01 RAL 1.2285186+02 VL _.9618055+03 PTHL -1.156_973+00 AZL -7.6_51097,01

SELENOGRAPHIC
XS 9.2326180+02 YS -5.5513855÷0P ZS 2.3381663+02 OxS "2.6718053÷05 DYS -4.2003597+03 DZS 1.05187_5+02

ALTS 1.6309543+02 LATS 1.2245_42+01LONS -3.1017636+01 VRS 4.9792197+03 pTR -1.152_526+00 AZR -8o8510872÷01

LTS -1.5088805+00 LN5 1Q2321515+02 LTE 3.05063_7+00 LNE 7.7399320÷00 DSMP 5.0280802+00 RSMP 1.1565183+02
LIN 1,b766509÷02 LAN 5.1970382+01 LAP 1,0951051÷02 DR -1,001_573+02 VT 4,9782124÷03 SOLSV -6.25229q1+01

GEOCENTRIC
X 1._661660+05 Y -6.8616967+04 Z -3.8690934÷04 DX 5.9807786÷03 DY _.7176237+03 DZ 2.38038_0÷05

R 2.0256118÷05 DEC -1.1011652÷01 RA -2.01879_6+01 V 7.9807201+03 pTH 2.567R819÷01 AZ 6._90193÷01

GEOGRAPHIC

xG 4.3473767+04 YG 1,9_02080+05 ZG -3,86909_2÷04 DX6 8.0502891+04 DTG -1.3953970+04 nZG 2,38038n_÷03

AL; 1.9911766+05 LAT -1.1012875+01 LON 7.7370477÷01 VE 8.1737967÷04 pTE 2._241010+00 AZE -8o7826_+01

EART_-MOON PLANE

X_P 8.5133912+02 YMP -6.900258_÷0P 2Mp 1,1978098+02 DXMP -3.1921116+03 _yMP -3,7971368+03 nZMP -1,0813537+0P

RM# 1.1023889+03 DEMP 6.2578356+0n RAMp -3.90253q_+01 VMP _.9618058+05 PTMP -1.156_973÷00 AZMR -g.1130006+01

XM_ -2.0255996÷05 YME -h,9002549÷02 ZME 1.1978051+02 OXME -5,_327931+03 DyNE -7.203_972+03 qZME -1.0815536+02

PLANETARY COOROINATES

XM 1.0712839+05 YM -6.9_0954R+0_ ZM -3,92611_5÷04 DIM 1.5567185+03 DYM 2.678_42+05 DZM

RM 2.0541130+05 DEM -1.112R705+01 RAM -2.U350792+01 LOM 7.7207631+01 VM 5.4152516+05 _RG M

XSUN 3.7923075+06 YSUN -7.2804768+07 ZSUN -3.1570993÷07 RAS -8.7018225÷01 LOS 1.0540194+01 _ES

GEOCENTRIC OSCULATING ELEMENTS

S'_A -5,b757081+01 ECC 4,1406755÷00 INC 2.7638153+01 RAN 1.6275731÷00 APF -5,5991424+01 RP

VH 6.3888822+03 RNMP -1.7759430+02 APMP 1,_61129_÷02 INMP 0.7826452-01 APO -2.9176975+05 TFP

TA 3.1676127+01 EA 2.585872_+01 MA 8._814612+01 SLR 9.1655412+05 pER 9.4210339+01 MTA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.0523517+03 ECCS 5.1645481-02 INCS 1.4650661+02 RANS -1.7212858÷02 APFS -1.3303597+02 Rps

VHS -2.2282656+03 RNMPS 6.1263880+01ApMpS 2.5837962÷02 INMPS 1.7366103+02 ApoS 1.1067010+03 TFPS

TA% -1.5815191+02 EAS -1.5702290+02 _A_ -1.5586779+02 SLRS 1.0495_4_+03 pERS 2.1_46634÷00 _TAS

SELENOCEt;TRIC UNIT VECTORS

wx

ex

RAGR .26241157618385_+003

1.4375351÷03

-2.5897970+01

-2.3415120÷01

1,7fl25558+05
;,82_7_62÷01

1,03975_7÷02

9.9800256+02

7,1371672÷01

5.5999999÷02

-7.5972965-02 WY 5.4952151-01 WZ -8,3201517-01 pX 7.595126_-01 PY -5,0695042-01 PZ -4.05_7965-01

-6,1627578-01 GY -6,62567_1-01 OZ -5.7859216-01 SXO 0.0000000 sYO 0,0000000 SZO 0.0000000

• *_*m* CSM / MOON REF. /PHASE 9- 6

MEAN-OF-EPOCH 1969 _W DEC. 196_, 11 HRS., 36 MINS,_ 19.697 SEcs, G.M.T.

T .7075555591W9955÷002 HRS, FROM LAUNCH 2 DAYSe 22 RRS,_ 45 MINS. e 20.001SECS. G.E,To

PHASE ELAPSED TIME .24417734+06 SECSQ

RESTART COORDINATES ( ER ANO FR/HR )

RXYZ .1124091_330834975÷000 .245_4871679142311+000 .15196611257953_22÷000

RDXYZ .80263022546354724+000 -,26787048260662435+000 -,25028062410653260+000

SELENOCERTRIC

XL 5.87129_8÷02 YL 8._59q786+02 ZL 5.2336119÷02 OXL 4.6654526+05 oYL -1.5570521+05 OZL -1.95_807_÷03

RL 1.0674682+03 OECL 2.935q161+01 RAL 6.5111117+01 VL 5.1290665+05 PTHL -2.8530166+00 AZL -1.07325g7÷02

SELEP_OGRAPHIC
XS 1.6317742+02 YS -1,0413256+03 25 1,6882725÷02 DIS -5.04_7369+03 DYS -6.5465635+02 DZS -7,76186_1÷02

ALTS 1,2897_7_÷02 LATS 9,0999196+00 LONS -8,1094079+01 VRS 5.|459119+03 pTR -2.8_56691+00 AZR -9.853672_÷01

LTS -1.5090165+00 LNS 1,2508665÷02 LTE 3.0526713+00 LNE 7.7_55_18÷00 DSMP 5.0281961+00 RSMP 1.15_8731÷02

LIN 1.6766383+02 LAN 5.1818217+01 LAP 2.5339961+02 OR -2.5529591+02 VT 5.1395752+03 SOLSV -6.1773333+01

GEOCENTRIC
X 1,8780285+05 Y -6.8067500+0_ Z -3.8471434+04 _X 6.212_627+05 DY 1.124910_+03 DZ -1.5272_1_+_1

R 2.03_2842+05 DEC -1.0901160+01 RA -1.9922552+01 V 6.3135052+03 pTH 5.813_611+01 AZ 7.22350_5÷01

GEOGRAPHIC

XG 5.8618526+04 YO 1.909632_+05 ZG -3.8471430÷04 OXG 8.3178200+04 DYG -1.9823816+04 DZG -1.53226_1+h1

ALT 1,9998489+05 LAT -I.0902566÷01 LON 7.2955539÷01 VE 8.5507879+04 pTE 3.5950744+00 AZE -8,9517061+01

EARTH-_OON PLANE

IMP 5.0250875+01 YMP -1.0653443+05 ZMP 6.0125362÷01DXMP -5.1058621+05 DYMP 8.2597265+01 _ZMP -5,010923_+02

RMP 1.U674682+03 DEMP 3,2287975+00 RAMP -8.8373_99÷01 VMP 5.1290_65÷03 PTMP -2.8550164÷00 AZMP -9,5_686_1+01

XME -2,03_2562+05 YME -1,0653435÷03 ZME 6,0122029+01DXME -5.3415869÷03 _yME -5.5235496+03 _ZMF -5,010923_+02

PLANETARY COORDINATES

x_ 1,87_1575+05 YM -6,8915505+04 ZM -3.899_795+0_ DIM 1,5470102+03 DY M 2.6819623+03 DZM 1,_3953_6+03

R_ 2.03_5587+05 DEM -1.10_9802÷01 RAM -2.0188619÷01 LOM 7.2669473+01 VM 3._11_451÷05 ARGM -2.5720258+01

XSUH 3.8106811+06 YSUN -7.2803908+07 ZSUN -3.1570620÷07 RAS -8.7005773÷01 LOS 5.R5_5190÷00 DES -2.3_1_844+01

GEOCENTRIC OSCULATING ELEMENTS

SMA -1.5560812+05 ECC 1.5696171÷00 INC 2.0750583÷01 RAN 1.0629547+01 APF -1.2314689+02 RP 7.7244709+0q

VH W,1332537+03 RNMP -1,7958895+02 APMP 8.9001402+011NMP 8.6732178+00 APO -3.48_6095+05 TFP 2,06520_2÷01

TA 9.0886304+01 EA 5.9656315+01 MA 5Q18410_4÷01 SLR 1.9848932÷05 PER 3._793_12+02 MTA 1.2957576+02

SELEHOCENTRIC OSCULATING ELEMENTS

SMAS 1.0522200+03 ECCS 5.1835610-02 INCS 1.4630650÷02 RANS -1.721206_+02 ApFS -1,5303633+02 RPS 9.9767756+02
VHS -2,17766_9+03 RNMP_ 6,1120676+01APMPS 2,5840688+02 INMPS 1,7365869+02 APOS 1,1067624+03 TFPS 7.1371332÷01

TA5 -1.0906675+02 EAS -1t0623_35+02 MAS -1.0330281+02 SLRS 1.0493927+03 PERS 2.1112606÷00 MTAS 3.5999999+0_

SELENOCENTRIC UNIT VECTORS
WX -7.6019425-02 WY 5.4951251-01 WZ -8.3201710-01 PX 7.5938717-01 PY -5.0884016-01 PZ -_.0517846-01

RA_R .2671k190961_594+Of13



4O

GX -6o_617921-01 GY -6.6265951-01 GZ "3,7859577-01 SXO 0.0000000 sYO O,O00flO00 SZO O.O0000nO

****** CSM / MOON REF. /PHASE 9- 7

MEAN-oF-EPOCH 1969 2_ DEC. 1968* 11HRS,e 55 MINS.e _.6q7 SECS, G,M,T.

T ,7106805591_9955+002 HRS* FROM LAUNCH 2 DAYS* 23 HRS*e _ MINS,p 5.001SECs* G.E*T*

PHASE ELAPSED TIME ,24550234÷06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RxYZ .28_T031753163_986+000 ,772_082_808107908-001 .2_986618579602603-001

MbxyZ .20610259_9_037_3÷000 -.7_2_I9020971683_7+000 -.50918677_16667277+000

SELENOCENTRIC

XL 9,80_9881+02 YL 2.6601227÷0P ZL _,6052252+01 DXL 1.1980135÷05 DYL -_,315_627÷03 DZL -2,95975_q+03
_L 1.0195810+03 DECL _.8415017+0_ RAL 1.5179]36+01 VL 5,36829_7+03 PTHL -2,587_88_÷00 AZL -1,23385_+8_

5ELENOGRAPHZC

XS -7,0581_14+02 YS -7.35_7266+o _ ZS -2.125_574÷01 OXS -3.621965_+03 DY5 3.8187_87+03 DIS -1,13586_+n3

ALTS 8,1087_81+01LATS -1.19_962+0(_ LONS -1.358211_÷02 VRS 5.38_5909+0_ pTR -2.3803_68÷00 AZR -1.022_2524N2

LTS -1.5091_35+00 LNS 1.2292815+02 LTE 3.01q68;6+00 LNE 7,7506849+00 DSMP 5,0283115+00 RSMP 1,15322_?÷02

LI_ 1,6766508+02 LAN 5°16_9500+Q1 LAP 5.2978252+01 DR -2.2362957+_2 VT 5°3797_03 SOLSV -Io32107_1+01

GEOCENTRIC

X 1.8868175+05 Y -6,81504_0+0'_ Z -3.86_2097÷0q DX 2_7553068+05 DY -1,6500099÷05 DZ -1.51825_3+03

R 2.042999_+05 DEC -1.0902807+01 RA -1.9859530÷01 V 5.527586R+05 pTH 7,211_287+01 AZ -1._6125_7÷02

GEO_RAPf(IC

X_ 7.;1_08;4+_; YG 1,86395_5+0_ ZG -3.8642_26÷0; DXO 8.;30376;+M; DYG -3.0186367+0; OZ_ -1,5182_74+03

ALT 2.0085647+05 LAT -1,090400_+01 ION 6,8298_7÷01 VE 8,9558066÷fl; pTE 2.1;82593÷00 AZE -9,05757AP+_1

EARTh-MOON PLANE

x'P -7°9856640÷02 YMP -6,32_1493+07 Z_P -_.3_56930÷010XMP "3.1191216+03 _¥MP _.336036_÷03 _ZMR -_.37082_+_?

R:'P 1.0195810+03 DEMP -2,;4282_3÷0n RAMO -1.;162296÷02 VMp 5.5682q;R+03 PTMP -2.387@883+00 AZMP -9.585_571+0_

X_ -2.0_29901+05 yME -6,52_1_20+02 ZME -;.3457419÷01DXME "3.5598557+05 OyME q.3090250+02 DIME -5.37082_÷02

PLANETARy COORDINATES

XM 1.8770126+05 YM -6.8;16W12+04 ZM -5.8728079÷0W DXM 1.5372933+05 DYM 2,685W527÷03 DIM 1.WW15]_h+03

RM 2.035004_+05 DEM -1.09708;9+01 RAM -2.0026610÷01 LOM 6.R1311;6+01 VM 3.4136550+03 ARGM -2.35;26_n+01

XSUN 3.8290550+06 ySUN -7.28030_6+07 7SUN -3.15702_5+07 RAS -8.6989316+01 LOS 1.168_0_+00 DES -2,3_1_*_+fll

GEOCEI_TRIC OSCULATING ELEMENTS

5_A 2.2635912+05 ECC q.521W076-Ot INC 1,2318302+02 RAN 1.6757720+02 APF 3,27_711W+01 RP 1,0832W?l+OW

V_ -1.25;7020+03 RN_p -1.7980125+02 ApMp -3.;028982÷02 INMP 1,5032475+02 AP _) _.418_582+h5 TF_ 8,8331;(;_n

TA 1.6051_41+02 EA 8._150295+01 MA 2.9_62671+01 SLR 2.11_6_05+0_ pER 7.5025529+02 _T_ 5,SqOQ_°_+OP

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.0525655+03 ECCS 5.200t72t-0_ INCS 1.W630600+02 RANS -1.7211909+02 APFS -_.3513011÷02 RPS 9.976W0_7+07

VH_ -2.1080577+03 RNMPS 6.09_8270+0] APHPS -1,0168503+02 INMPS J.7565787+02 ApoS |,1070903÷03 TFPS 7.13707_g÷01

TAS -5,562_788+01 EAS -5.3196057+01 MAS -5.0810397÷01SLRS 1.0W95196+05 PERS 2.1W_705_00 MTAS 5.599_R_÷0_

SELE_OCENTRIC UNIT VECTORS

w_ -7.6065281-02 WT 5.;951766-01 W2 -8o3201227-01 PX 7,60_5705-01 PY -5,0773077-01 P2 -;.0_R6313-0I

OX -6°_91790-01 GY -6,6350564-_1 QZ -3.7926392-01 SXO 0._0_0000 sYO 0.0000000 SZ_ 0.00000o_

RAGR .2718_22W504535_+003

****** CSM / MOON REF* /PHASE 9- 8

MEAN-OF-EPOCH 196_ 2_ _EC. 196_ 12 HR_,e 12 MINS., 55._47 SECS. O.M,T.

T ,7136_93091_9955+002 HRS. F_OM LAUNCH 2 DAYS, 25 HRS., 21 _INS,, 53.75I SECs. G.£,T, RJ_R ,2763_7559_P_537+_n3

PHASE ELAPSED TIME .2_6571n9+0_ SEC_.

RESTARt COORdINATeS ( ER AN3 ER/HR !

_XYZ .2_375_7205q85007_000 -.1_3_17_62_5_2_55+000 -,11516899165g023_7+000

NDXYZ -.59545740969212280÷000 -.65_22550829662_66+000 -.564569562_95723_1+0_0

SELENaC_NTRIC

XL 7,7059536+02 TL -_.g391883+O_ ZL -3.9665_5÷02 DXL -3._612182÷03 DYL -3,686554I÷05 OZL -2.1179727+_3
RL g.g754289+02 DECL -2.342895_+01 RAL -3.26581_2÷01 VL 5,_8_3827+05 PTHL -6.578756g-02 AZL -1o1_931_7÷0_

SELENOGRAPHIC

X$ -g,7056_1÷02 YS 1.576_899+0_ ZS -1.8481010+02 DXS 8.8235115÷02 DYS 5.39561_5+05 DZS -5,81711n6÷0_

ALTS 5.g049360+01LATS -1,0676600+01LONS 1.719_g08_02 VRS 5,_9814_0÷03 pTR -6.55gg293-02 AZ_ -9,61931_1+01

1.2277757+07 LTE 2,gg75756÷00 LNE 7,7556_07+00 DSMP 5,028_202÷00 RSMR 1.1516673+0_

5.1497972+01 LAP 1,6155737÷01 DR -6,29_9556÷00 VT 5._981403÷03 SOLSV _,0345q_÷01

LTS -1.5092647+00 LNS

LIN 1.676663W+02 LAN

GEOCENTRIC

K I,_87_IW%+05 Y

i_ _.04WgW51+05 DEC

8EOG_AP_41C

Xg 8.8759554+0_ YG

ALT 2,0105099+05 LAT

EAHTH-UOON PLANE

XMP -9.51_87W7÷02 YMP

_MP 9.g75_289+02 oEMP

XME -2.O_gW28÷Q5 YME

PLANETARY COORDINATES

XM 1.8797085÷05 YM

-6.8_3768g÷04 Z "5.8870gq5÷04 nX "1,q351656÷03 DY -9.9781112+02 DZ -6,7_58227+02

-l.og576kR÷Ol RA -1.9950655÷01 V 2.2776765+_3 pTH -3.54_23_8÷01 AZ -1.20562_1+0_

1.8007994+05 ZG -3.8870998÷0_ OXG 8,0568728+0_ DYG -4.1558_27+04 DIG -6.7_557_B÷fl_

-1.0958853+01 LON 6.37617_6÷01 VE 9.0566522÷0_ pTE -8.36_1583-01 AZE -g,O5967?n+01

2.7967772÷02 ?MR -1,07;_210÷02 DXMP

-6.1831366+0n RAMP 1.63619q7÷02 VMP

2.7967636+02 ZME -1.074_269+02 DXME

1.565_795÷03 DyMP 5.252_3+03 nZMP -1,32750_D+_

5_823827+03 PTMP -6.5787617-02 AZMP -9,1_027_5+0_

1.32_6807+05 _yME 1.8_80822÷03 D?ME -1*52750_1+02

-6.7g_3770+0_ ZM -3.8;7;3_2÷0; DXM 1.52805_6+05 bY M

2,035_280+05 DEM -1,0895798+01 RAM -1*9_728_9+01 LOM 6,381q592+01 VM

3.8_65095÷06 YSUN -7,2_02222+07 _SUN -3.1569888÷07 RAS "8.6975585+01 LoS

RU

XSUN

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.5261009÷05 ECC 7.292_2_4-01 INC 1,_7711_3÷02 RAN 1.7791218+02 APF 3.5788_97+00 RP

VH -2.4823;70+03 RNMp -1.7966105+02 APMP -1.68_7928÷011NMP 1,7587391+02 APO 2.2931253÷_5 TFP
TA -1,6273367+02 EA -1.3801828+02 HA -1.1007101÷02 SLR 6.2092677+0; pER 3.36;5993+_2 MTA

SELENOCENTRIC OSCULATING ELEMENTS

VHS -2.0761038÷03 RNMpS 6.0811358+01APMPS -1,01;0702÷02 INMPS 1,7566054÷02 ApoS 1.107_390÷03 TFPS

TAS -1.3258_06+00 EAS -i.2583355+00 MAS "1.1926358÷00 SLRS 1,04961_8+03 PERS 2,145068_÷00 MTAS

SELEI_OCENTRIC UNIT VECTORS

_X -7,6086003-02 WY

2.6887_3_+03 _ZM t,q_33Qn_+03
3.;128676+03 ARGV -2,3373911+fll

3.5671685+02 DFS -2,5_1_3_3+01

3,5o_7_65+0_

3.S9_gqg+Op

g,g752963+O_

7.13720_7÷01

3*SgOggog÷OP

5.49458_7-01 WZ -8.320_9_7-0! PX 7.5769920-01 PY -5,1057199-01 P7 -;.06q5_77-0!
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QX -6,_815338-01 Qy -6,6136869"01 QZ -3.77_7663o01 SXO 0.0000000 SYO 0.0000000 SZO 0,0000000

***$*$ CSM / MOON REF. /PHASE 9- 9

MEAN-OF-EPOCH 1969 2; DEC, 1960, 12 HRS., 31MINSoe 38.;R? SECS, 6,M,T,

T .71677;3091_9955+002 HRSo FROM LAUNCH 2 DAYSw 23 HRS,_ ;0 MINSo_ 38,T51SECs. G.E,T,

PHASE ELAPSED TIME

RESTART COORDINATES ( ER AND ER/HR )

RXyZ -,3_2_3562076038929-001

RDXyZ -.918111_1_81295;15÷000

• 2_T;9609÷06 SECS,

SELENOCENTRIC

XL -1,1793255÷02 YL -8,5020088÷02

RL 1.0197576÷03 DECL -3,2678760+01

SELENOGRAPHIC

XS -3.9W17698+02 YS 9,2007865+02

ALTS 8.126_108+01LATS -1.0909663+01

LTS -1,5093925+00 LNS 1,2261907÷02

LIN 1.6766651+02 LAN 5.155_91+01

GEOCENTRIC

X 1.5813W94+05 Y -6.8295828+04

R 2.0386569+05 DEC -1,0959382÷01

GEOGRAPHIC

XG 1.0296252+05 YG 1,7165272+05

ALT 2.00_2218+05 LAT -1,0960591+01

EARTH-MOON PLANE

XMP -2,7593938÷02 YMP 9.78W5171+02

RMP 1.0197576+03 DEMP -_._978299÷00

XME -2o0386333+05 YME 9,78_98_+02

PLANETARY COORDINATES

XM 1.8525287+05 YM -6.7WW5628+0_

RM 2,0558738+05 DEM -1.0816709+01

XSUN 5,86_8827+06 YSUN -7,2801551+07

GEOCENTRIC OSCULATING ELEMENTS

SMA -6.2307_11+05 ECC 1,0021588+00

VH 1.9282576+03 RNMP -1,7987967-01

TA -1.3500717+02 EA -_,1066896+01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1,0522563+03 ECCS 5,19_713_-02

VHS -2,1085738÷03 RNMPS 6.0688179+01

TAS 5.5952072÷01 EAS 5,3520033+01

SELE_OCENTRIC UNIT VECTORS
_X -7.6183715-02 WY 5,W9_1951-01

_X -6.5031571-01 GY -6.5995605-01

-,2;68691283_G39991÷000

,18655358530385_70-001

-,15987_1870553685W+000

o9638025W8755763nR-O01

RAGR .281087893235277÷005

ZL -5,5059607+02 OWL "5.3367107÷03 DYL 1.08W3809+02 _ZL 5,6022990÷02

RAL -9,7A9?105÷01 VL 5,3671312+05 PTHL 2,5950191_00 AZL -8,1318059÷01

ZS -1,93000_0÷02 oxS _.7922_16÷03 DYS 2.R030992÷03 DZS
LONS 1°1518208+02 VRS 5,385229_÷03 PTR 2,5870530+00 AZR

LTE 2,9795;37_00 LNE 7,7607936+00 osMP 5.0285337+00 RGMP

LAP -1.8_37580÷02 DR 2,2_28598÷82 VT 3.3785351÷03 SOLSV

Z -3,6757531÷00 OX -3.8183692+03 DY 2.800617_+03 DZ

RA -1,9951662÷01 V 5,I_25566÷03 pTH -7.0355999÷01 AZ

q,8856517+02

-&,;229_S;+OI

1,15002_F+02

7.67269_+01

2.00557_?_03

5,02715;_÷01

ZG -3.875?528÷09 DX6 7,2568380+0; DYG -_,8833732+0_ OZG 2.0055;77+_3

LON 5,9090;_;÷01 VE 8*7;92953+0_ pTE -3o1733198+00 AZE -8°9275320+01

ZMP -7.9970756+01DXMP 3.0758028+03 oYMP 1,6970638÷03 DZMP

RAMp 1.057q932+02 VMP 5,3671312+03 PTMP 2.3950195+00 _ZNP
ZME -7,997081_÷01DXME _,83_9705+05 _yME -1,7056865÷03 DZME

ZM -3.8206935+0; DXM 1,5183215+05 DYM 2,6921790÷03 D2M

RAM -1,9711152÷01 LOM 5.9280936+01 VM 3,_120601+03 ARGM

ZSUN -3.1569509+07 RAS -8,6961129+01 LoS 5,5203097+02 OE5

INC ;.09697_+01 RAN -7,0665376÷00 APF 1,1815181÷02 RP

APMP 1,5;909_+02 INMP 1.529551;+01 APO -1,272;037+06 TFP

MA -5.6199_57+00 5LR 5,3617577÷0_ PER 3,_267153+03 _TA

INCS I._63115?_02 RANS "1,7210557+02 _pFS -I,3271016÷02 RpS
APMpS -1,011890;÷02 INMPS 1,7565_82+02 APOS 1,1069179+03 TFPS

MAS 5.1126853+01SLRS 1.009_167+0_ PERS 2.1_5715+00 MTAS

WZ -R,3206625-01 PX 7.5503601-01 PY -5,12_a159"01 PZ

_Z "3.7623136-01 SXO 0.0000000 sYO 0.0000000 SZO

3,99_7722_0_

-8,5525_9_+01
3,99_77_W+02

1.R_55_57÷03

-2°3196;06_01

-2,5;1;075÷01

2.6255595+0k

1,2517175+02

1.6365193*0_

9.9759_9_02
7,1572808+01

3,5999999÷02

-_,0757295-01

0,00000_0

****** CS_ / MOON REF, /PHASE 9- 10

MEAN-OF-EPOCH 1969 2_ DEC. 1960, 12

T .7198993091_9955÷002 HRS, FROM LAUNCH 2 DAYS_ 25

PHASE ELAPSED TIME ,2_8621_9÷06 SECS°

RESTART COORDINATES { ER AND ER/HR )

RXYZ -.26767292990967606+000 -.1Wn6673962_599550+000

RDXYZ -,_77507_I6_6_85016+000 .59_51359901118322÷000

SELENOCENTRIC

XL -9.218W777+02

RL 1.0676755+03

SELENOGRAPHIC

XS 5.3306381+02

ALTS 1,2918203+02

LTS -1.5095205+00

LIH 1.6766_81+02

GEOCENTRIC

X 1,876112;+05

R 2,0298539÷05

GEOGRAPHIC

XG 1,1570655+05

ALT 1.9953986÷05

EARTH-MOON PLANE

X_P 6,5035792+02

R_P 1,0676755+03

XME -2.0298162+05

PLANETARY COORDINATES

XM 1.8853308+05

RM 2.0363197+05

YL -;.8;;_916+02 ZL -2,35_5031+02 DXL

DECL -1,273995W÷01 RAL -1.5227719+02 VL

YS 9,2_3050_+02 ZS -3.5055911+01 DXS

LATS -1,9295308+0_ LONS 6.0029511+01 VRS

LNS 1,22_6057+02 LT_ 2°961_933+00 LNE

LAN 5o1190257+01 LAp 6,8235616÷01 OR

Y -6,7WSI301+OW Z -3.8170598+0; DX

DEC -1,08W0052+01 RA -1.9769970+01 V

HRS. e 50 MINS,, 25,_7 SEcS. G.M,T.

HRS*, 59 MINS.* 25.751SEcs, G.E.T, RAGR .205700226666017÷003

-,6836666W583300993-001

,;3R80908036311318+000

-2,77_71+93 DYL 3.;778203+03 bZL 2,5506677+_5
5,1282255}05 PTHL 2,8_99659+00 AZL -5°85;56_R+01

_,497_003+03 DYS -2.2570217+03 DZ$ 1,07202_+03

5,1_507_9+03 pTR 2.8_06253+00 AZR -7,785_17_+01

7,7650595+00 DsMP 5°0286_67+00 RSMP 1,1_83827+02

2°5_97939+02 VT 5,1387520+05 SOLSV 2,759867P+01

-1,2658669÷03 DY 6,173908;+05 DZ 5,9979550+0_

7,;630039÷05 pTH -5.2162090+01 AZ 5,8_05992÷01

YG 1*6230823÷05 26 -3,817_596+0_ OXG 6,_6_7253+0_ oYG -5,081_155+0; OZG _,9979_?_+_5

LAT -1,08¢123¢÷01 LON 5.0522302÷01 VE 8,3112119_0¢ pTE -2.7597891+00 AZE -fl.77150_R+01

YMP 5._657502+02 ZMP 1.6626793+010XMP

DEMP 8.9229667-01 RAMP 5.2;67721+01 VMP

YME 8.;657209÷02 ZME 1,6625997+01DXME

;.1873302+03 _yMP -2,9063095+05 _ZMP 5o6_20_65+02
5,125225;÷03 PTMP 2°8999658+00 AZMP -B,ST196_n_o]

3.9_6_676÷05 _yME -6.3090_85÷05 OZMF 5,6_20_?1+07

XSUU 3.8832557+06 YSUN -7,2800;77+07

GEOCENTRIC OSCULATING ELEMENTS

SMA "7.0_79562+0_ ECC 3.32T_785+00

VH 5.7332822+05 RNMP -2.9127185-01
TA "Ro1367585+01 EA -3,2570590+01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.0522876+03 ECCS 5,1821519-02

VHS -2.1777966+03 RNMPS 6,0321715+01

TAS 1.0921995+02 EAS 1,0639077+02

SELENOCENTHIC UNIT VECTORS

*X -7.62209_3-02 WY 5,09W3161-01 WZ -R,3205_85-01 PX 7,5513723-01 PY -3.1312556-01 PZ -;,08007_-01

INCS 1,W6310;0÷02 RANS -1.721019_÷02 APFS -1.326WS87+02 RPS q,97756_R+02

APMpS -1,0111700÷02 INMPS 1°7565681+02 APOS 1.1068187+03 TFPS 7.13751;_+01
MAS 1°055_228÷02 SLRS 1,0_9_617+03 PERS 2,100_672+00 _TAS 5.599999_+02

INC 3.3219006÷01 RAN -2,7673_95+_0 APF 2.129021_+01 RP 1.6;03966+05

APMp R,1_20106+011NMP 5.126529_+00 ApO -5.0;99879÷05 TFP 1.01590_5÷02

MA -R,1762512÷01 SLR 7,098781_+05 pER 1°3036567+02 MTA 1°07_89_1+02

YM -6.69_6851+0_ 2M -3,79391WG+OW OXM 1,5055502÷03 DYM 2.6955881÷03 nZ u 1,W_72860+03

DEM -1.0737655+01 RAM -I°95W9619+01 LOM S,9742158÷01 VM 3,;112529÷03 ARGM -2,5019098+01
ZSUN -5,1569129+0T RAS -8,69_6675+fll LoS 3._75_509+02 DES -2,5_157_2+01
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OX -6.5112063-01 GY -6.59_1_31-01 QZ -3.7578537-01 SxO 0.0000000 SYO 0.0000000 _ZO O,O0000_O

****** CSM / MOON REF, /PHASE 9- 11

MEAN-OF-EPOCH 1969 2_

T ,7218239298255_0+002 HRS* FROM LAHNCH

PHASE ELAPSEO TIME ,2WgSIsq5+06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ -.3163_0108W0698186+000

RDXYZ -,2125_33901368_62-0N1

SELFNOCFNTRIC

_L -1,089WSW3+03 YL -3.6790325+nl

RL 1,0926869+03 DECL 5.9621_82+(_0

SELENOGRAPHIC

Xh 9,M33R030+02 YS 5,11660_3+0?

ALT5 1.5_193q0+02 LAIS 4,_978672÷00

LTS -1,S095996+00 LN5 1.2256293÷02

LI'_ 1,b766579+02 LAN 5.IOR5127÷01

GEOCENTRIC

X 1oB761535÷05 Y -6,6676076+0_

R 2.0_6qR_5+05 DEC -1,0721135+_1

GLOGHApHIC

X_ 1,250_550+05 YG 1,565_237+0_

ALT 1,9920_91+05 LAT -I.U722326+01

EARTH-M(,ON PLANE

X,_P 1.011W217+03 YMP W.0656811+02

R_f _ 1.n926869+03 DEMP 3.9596260+00

X"t -2.026_803+05 YME _,0656777+02

PLANETARY COORDINATES

X_ 1,8870_80+05 YM -6,6639286+0q

RH 2.03659_5+05 DEM -1,0688905+01

XSUt_ 3._g_5736+06 YSUN -7,2799956÷07

GEOCi_NTRIC OSCULATING ELEMENTS

SMA -b.26_7088_0_ ECC _.739_1R+00

VH 6,6335765÷03 RNMP -_,977R_l-nl

TA -1.5099880+01 EA -1.2306_01+01

SELFNOCENTRIC OSCULATING ELEMENTS

S_AS 1,0523885+03 ECC5 5,1668568-0_

_4_ -2.213979_+03 RNMPS 6.0_17358+01
TAS 1.3977783+02 EA5 1,3782651+02

SELENOCENTltIC UNIT VECTORS

wx -7,6217668-02 WY 5,_9_1708-01

QX -b,61_3882-01 OY -6,5920355-01

LOP_o TFR'AIHATION

DEC. 196R, 15 HRS,, I MINS,, 56.310 SECS. G,M.T.

3 DAYS, 0 HRS.' 10 MINS,, 56,615 SECS, G.E*T,

-.106R26W6230875_62-O01

,7178_22_988178892+000

,219231WS88g080109-O01

._759W2217652_6_5+000

ZL 7.5501856÷01 DXL -1.235_520+_2 DYL

RAL -1.7806588+02 VL 5._079_20÷03 PTHL

ZS R.5690676÷01 DXS 2.5_5_065+03 DYS

LONS 2,9999997+01 VRS 5,0251972+05 pTR

LT_ 2.95056_7+00 LNE 7.7689381+00 DSMP

LAP -3.05281_9+02 _R 1,75_q859÷02 VT

Z -5,76985_7+0_ DX 1.3790302+03 DY

RA -1.956_556+01 V 8.1775201+_5 pTH

ZG -5.7698501+0_ _XG 6,528898_+_ DYG

LON 5*lR325R2+01 VE 8,1_01550÷0_ pTE

ZMP 7,5_55872+01DX_P 1,gg29112+05 _yMP

RAMp 2.1RgBgRG÷01 VMP 5,007g_lg+05 pTMP

ZME 7.5_5515_+01 DXME 1.752051_+05 nYME

ZM -3,777;009+0_ DXM 1.502575_+03 DY _

RAM -1.g_50182+01 LOM 5.1g;6757+81 V_

ZSUN -5.15688q5+07 RAS -8.6937768+01 LOS

INC 3.1_Oq695+01 RAN -1,_9798G_+00 APF

APMp 1,b_85508+011NMP 3.1895206+00 APO

MA -_.b_68568+01 SLR 1,1299279÷06 pER

INCS 1.q6311_2÷02 RAHS -1,7210_07+82 APFS
APMpS -t,OtOB7qT+02 INMPS 1.7365775+_2 APOS

MAS 1,35850g7÷02 SLRS 1,0_957R9+05 PERS

WZ -8.3206_75-01 PX 7,5_86509-01 PY

OZ -3.7560363-01 S_O 0,000_00 SYO

RAGR .28860306151_g60÷O05

;.1726051+03 OZL 2.7665116+03

1.9893989÷00 AZL -5.6517gn0+01

-_.2151W15+05 DZS 1.0081_R+_

1.g8256_8+00 AZP -7.85_33_I+_I

5.0287165+00 RSMP 1.1_75716+_

5.0221891+05 SOLSV -2._755132÷00

6.870_792÷03 D7 q,21_9855+05

-1.2q85_07÷01 A7 _.030_611+01

-5,1019116÷0_ DZG _.21_9q_ _+_

-l.2_g_1÷OO AZE -R,721_556÷01

-_.572R602÷05 DTHP _._555011+02

l,gRgsg90+O0 AZMP -R,50_1717+_I

-7,9750995÷05 D?ME _._5550o7+02

2,69767;2÷03 _Z M 1,_8_7_q+0_

3,_107558+03 ARG_ -2,290RR65÷01

3._5917÷_2 DES -2.3_155_q÷01

-5,8166213+00 RP 1.9687072+_

-5,0216_90÷05 TFP R.SO_631P+01

8._16;701+01 MTA 1,0218068+02

-1.3267177÷02 RPS g,gBO15_R+02

1,1067659+03 7FP5 7°13751_3+_1

2.1_7756÷00 MTAS 3.59999_g+0_

-5.13_1165-01 PZ -;.0815_7-01

0,0080000 SZ_ O,O000_PO
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e_++ts CSM / MOON REF. /PHASE 9- 1

MEAN-OF-EPOCH 1969 2_ OEC, 1968p 13 HRS, e I NINS. e 56,310 SECS. G,N.T. USNM USFT I SEC

T .7218239298255_0÷002 HRS* FROM LAUNCH 3 DAYS, 0 HRS., 10 NINS.. 56.615 SECS. G.E.T. RAGR .28860306151_960+003

PHASE ELAPSED TIME .2;931395÷06 SECS* PHASE ORBIT COUNT .000 TOTAL ORBIT COUNT 1.035

RESTART COORDINATES ( ER AND ER/HR )

RXyZ -.3163_0108;06981R6+000 -.106026_6230875_62-001 .219231_5889080109-001

RDXYZ -.2125_339013684_62-001 o717R_22_988178892÷000 .W759_2217652_6R_5+O00

SELENOCENTRIC

XL -1.089WSW3+03 YL -3.6790323+01 ZL 7.5501856+01 OXL -1.235W520÷02 DYL _.1726051÷03 OIL 2.7665116+03

RL 1.0926869+03 OECL 3.9621W82+00 RAL -1.7806588+02 VL 5.0079_20+03 PTHL 1.9893989+00 AZL -5.65179n0÷01

SELENOGRAPHIC

XS 9.W338030+02 YS 5.W466083+03 ZS 8.5690676÷01 DXS

ALTS 1.5_193_0+02 LATS _*_978672+00 LONS 2.9999997÷01 VRS

LTS -1.5095996+00 LNS 1.2236293+02 LTE 2.9503637+00 LN[

LIN 1.6766579+02 LAN 5.1005127÷01 LAP -3.0528109÷02 oR

GEOCENTRIC

x 1.R761535+05 Y -6.66760TG+OW Z -3.7698507+0W OX

R 2.026_8;5+05 DEC -1.0721135÷01 RA -1.9564556+01 V

GEOGRAPHIC

XG 1.230W350+05 YG 1.565;237+05 ZG

ALT 1.9920W91+05 LAT -1.0722326+01 LON

EARTH-MOON PLANE

XMP 1.011W217+03 YMP _.0656811+02 ZMp 7.5W53872+010XMP

RMP 1.0926069+03 DENP 3.9596260+00 RAMP 2.1_98986÷01 VNP

X_E -2.026_803+05 YME _.0656777+02 ZME 7.595313;+010XME

PLANETARY COORDINATES

2.5_34065+03 DYS -_.2151;16÷03 DZS 1.0081028+03

5.0251972+03 pTR 1.98256_8÷00 AZR -7.85_33_1÷01

7.7689381+00 DSMP 5.0287163+00 RSHP 1.1473716+0_

1.738_859+02 VT 5.0221891÷03 SOLSV -2.;733132+00

1.3790302÷03 DY 6.G702792+03 DZ W.2149RS5+03

8.1773201÷03 pTH -1.2_85407÷01 AZ 6,030_611+01

-3.7698501+04 DX6 6.328898W+0; oYG -5.1019116+0W DZG W.21499RS÷03

5.1832582+01 VE 8.1_01550÷0_ pTE -1.2_49_1+00 AZE -8.721_3_6÷01

1.9929112+03 DYMP -_.572R602+03 DZMP W.W355flll+02

5.0079;19÷03 PTNP lo9893990+00 AZMP -8.50_1717÷01

1.752031;+03 OYME -7.9750995÷03 OZME _._355007+02

X_ 1,8870;80+05 YN -6.66392_6+0_ ZN -3.777;009+0_ DXM 1.502575_÷03 DYM

RH 2.03659_5+05 DEN -1.068_905+01 RAM -1.9_50182+01 LOM 5.19_6757+01 VN

XSUN 5.89;5756+06 YSUN -7.2799956+07 ZSUN -3.1568895÷07 RAS "8.6937768÷01 LOS

GEOCENTRIC OSCULATING ELEMENTS

SMA -5.2647088+0_ ECC _.759_;18+00 INC 3.1;0_695+01 RAN "1.;97986;+00 APF -5.8166213+00 RP

VH b.0335765+03 RNMP -_.97784W1-01APMp 1.5_83308+011NMP 3.1895206+00 APO -3.0216W90÷05 TFP

TA -1.5099880+01 EA -1.2306401+01 MA -4.6_6856_÷01 SLR 1.1299279+06 PER 8._16_701+01 MTA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.0523885+03 ECCS 5.166_568"02 INCS 1._6311;2+02 RANS "1.7210207+02 APFS -1.3262177+02 RPS

VHS -2.213979_+03 RNNPS 6_0;17338+01APMRS -1.0108797+02 INNPS 1.7365775+02 APOS 1.1067639+03 TFPS

TAS 1.3977783+02 EAS 1.3782651+02 HAS 1.3583897+02 SLPS 1.0_95789÷03 PERS 2.1_7756+00 MTAS

SELENOCENTRIC UNIT VECTORS

*X -7.6217668-02 WY 5.;9;1708-01 WZ -8.3206;75-01 PX

_X -6.51_3882-01 GY -6.592035S-01 GZ -3.7560563-01 SXO

2.697G7;2+03 DIM 1._;8_739+03

3.;107558+03 ARGM -2.2909865÷01

3._5917+02 _ES -2.3W13S6_+01

1.9687072+05

8.30;6318÷01

1.021806R+02

9.9801308÷02

7.1373103+01

3.5999999+02

?.5_8G309-01 PY -5.13_1165-01 PZ -;.0815_7-01
0,0000000 SYO 0.000_000 SZO 0,00000_0

+***** CSM / MOON REF. /PHASE 9- 2

MEAN-OF-EPOCH 1969 24 DEC. 1OGRe 13 HRS,e 20 MINS._ 41.310 SEcs. G,N,T,

T .72_9_8929825S40+002 HRS. FROM LAUNCH 3 DAYS_ 0 HRS., 29 MINS._ _1.615 SECS. G.E.T.

PHASE ELAPSED TIME ,250_5895+06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ -.213095837231WOW23+OOD .1911087W552155927+000 .1W56996753WBBSRBO+O00

RDXYZ .63720926095170366+000 ._9528_6827592S61;+000 .2686027682G3870?5+000

SELENOCENTRIC

XL -7,3388790+02 YL 6.5816581+02 ZL 5.0178000+02 DXL 3.7039094+03 DYL 2.8789W57+03 DZL 1.$6130R6+_3

RL 1.1061;50+03 DECL 2.6976787+01 RAL 1.3811559+02 VL _.q4;1830+03 PTHL -_.190482_-01 AZL -6.90179_1+01

SELENOGRAPHIC

XS 1.0314313+03 YS -3.330052W+02 ZS 2.2093801+02 DXS -1.G261031+03 oYS -W.6732726+03 DES 3.665779R÷02

ALTS 1.G7661S0+02 LATS 1.1521576+01LONS -1.7893057+01 VRS _.9616597+03 pTR -_.1757109-01 AZR -8.559022_÷01

LTS -1.5097279÷00 LNS 1,2220WW3+02 LTF 2.9322798÷00 LNE 7.7738641÷00 OSMP 5,0280279+00 RSMP 1.1_57310+02

LIN 1.6766850÷02 LAN 5.0927_9+01 LAp 9.189533W+01 OR -3.6160277+01 VT ;.9615279+03 SOLSV -_.9172W1_+01

GEOCENTRIC

X 1.8G2_822+05 Y -6.5481330+0_ Z -3.7_038_+0_ _X 5.1967306+03 OY 5.5799819÷03 OZ 3.01169R6+03

R 2.0271774+05 DEC -1.0517676÷01 RA -1.9180010÷01 V 8.19832S0+03 pTH 1.7561078÷01 AZ 6.321_53+0!

GEOGRAPHIC

XG 1.3_61052+0S YG 1.4698707+05 ZG -3.7003863÷0_ DXG 6.2057682+0W OYG -5.2662633+0W DZG 3.01170_R+03

ALT 1.9927_19+05 LAT -1.0S188_5÷01 LON _.7S16597+01 VE 8.1_6791+0_ PIE 1.7_03_50+00 AZE -R.75201_9+01

EARTH-MO0rI PLANE

XMP 9,8693182+02 YMP -_8_;19_6+02 ZMP 1.219222_+02 OXMP -2,21_0101+03 _yMP -_,9206572+03 DZMP 2.99219|_+01

RMP 1.1061_50+03 DEMP 6.5281509÷00 RAMp -2.61_3129+01 VMP 4.9_1R30+03 PTNP -_.190_882-01AZM D -8.9604S96+01

XHE -2.0271712+05 YNE -_.8_41503+02 ZME 1.2192275+02 DXME "2,_5_9152÷03 DYNE -7,8220861+03 DZNE 2.9921927+01

PLANETARYCOORDINATES

XM 1.8898210+05 YM -6.6139496+04 ZM -3,7505645+0W OXM 1.4928211÷03 DYM 2,7010382+03 _ZM 1,45039_0+03

RM 2.0370W05+05 DEM -1.0609752+01 RAM -1.9288900+01 LOM 4.7_0770_÷01 VM 3._099_92+03 ARGM -2.273261_÷01

XSUIJ 5.9129_6_+06 YSUN -7.279905S+07 ZSUN -3.1S66512÷07 RAS -R.6923313÷01 LOS 5.3977329+02 DES -2.39132R_+01

GEOCENTRIC OSCULATING ELEMENTS

S_A -5.2229S_9+0_ ECC _.6635670+0_ INC 2,8633735+01 RAN 6,99_RP15-01 APF -_.3661081+01 RP 1,913_6_5+05

VH 6.6600391+05 RNNp -9.2S07565+00 APMP -1.1875837÷011NMP 2.1110168-01 APO -2.9S80S5_÷05 TFP 5.7_;31_0+01

TA 2.1270575÷01 EA 1.74;013_+01 NA 6.515_883÷01 SLR 1.0837033+06 PER 8.3165;35+01 MTA 1.025R198÷02

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.0S23896_05 ECCS 5.1598985-02 INCS 1.;631_R5+02 RANS "1.7209R03÷02 APFS -1.3285;67+02 Rp_ 9.ORO873R+02

VHS -2.2336706+03 RNNPS 6.027_552+01 APMpS 2.5870997÷02 INMPS 1.736S956+02 APOS 1.1066918+03 TFPS 7.3516305÷01

TAS -1.72270_+02 EAS -1.7186209+02 MAS -1.71_3_0+02 SLRS 1.0_95876+03 PERS 2.1_7790÷00 MTAS 3.$999999÷02

SELENOCENTRIC UNIT VECTORS

WX -7.62_9553-02 MY 5._936232-01 WZ -_.320979R-01 PW 7.57S_32-01 PY -5.10_98_7-01 PZ -_.06587_2-01

RAGR .29330339_q;5700÷005
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QX -6,_831518-01 GY -6,6135323-01 Q2 -3,7722577-01 SXO O,O0000OO syO 0,0000000 SZO O,OOOOO_O

e*_e** CSM / MOON REP, /PHASE 9- 3

MEAN-OF-EPOCH 1969 24 DEC, 1968, 13 HRS. r 39 MINS,P 26.310 SEcs. G.M,T.

T ,728073929825540+002 HRS* FROM LAUNCH 3 OAYSP 0 HRS*e 48 MINS,e 26,615 SECS. G.E,T.

PHASE ELAPSED TIME .25156395÷06 5ECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .35739315903861229-001 .2616Glg_s8GO85693+flOO ,169_6_5_500488511÷00D

RDXYZ .85793336888054450+000 -.78755616_7672288G-001 -.130689_62_7119329÷n00

SELENOCENTqIC

XL 1.2308383+02 YL 9,011463W+O_ ZL 5,8362462+02 OWL 4,9869135+03 oYL -W.5778316+02 OZL -7.59659_7÷02

RL 1.0806628+03 DECL 3.2687839+0_ RAL 8.222233W+01 VL 5.0651706÷03 PTHL -2.5347415+00 AZL -9.8625031÷01

SELENOGRAPHIC

XS 4.0888481+02 YG -9.7917340+0? ZS 2,0_60863+02 OX5 "_,7091827+03 DYS -1,8325926+03 DZ5 -5,4244909÷02

ALTS 1,4216926÷02 LATS 1,091_D50+01LONS -6.7335480+01 VR5 5.0822286÷03 pTR -2.5262287+00 AZq -9,57563_9+01

LTS -1,5098566÷00 LNS 1.220_59_+02 LTE 2.91_17_9÷0n LNE 7.77870_+00 DSMP 5.0289387+00 RSMP 1.1_40912+02

LIN 1.6766822+02 LAN 5,0777451+01 LAP 2.83061n9+02 DR "2,240D798÷02 VT 5,0772891÷03 SOLSV -7.6763133÷01

GEOCE,_TRIC

X 1._938068+05 Y -6,4737941÷D_ _ -3,G653303+0_ _X 6,_69972M÷03 DY 2.2_65914_03 DZ 6.9263190+D2

R 2.0346869÷05 DEC -1.0378D44+01 RA -1,8_72_92+01 V 6.883R596÷03 pTH 4.8836760+D1 87 6,8600063+01

GEOGRAPHIC

XG 1.4607795+05 YG 1.36811n9+0_ ZG

ALT 2.0002513+05 LAT -1,0379195+01 LON

EARTH-14OON PLANE

XMP 2.8264363+02 YMP "1°0395952÷0_ ZMP

RMP 1.0806628+03 DEMP _._9917q8+00 RA_P

X'_l -2.03_6601+05 YME -1.0395939+03 ZME

PLANETARY COORDINATES

RAGR ,29800372837_440+003

-3.66533_2÷01 _X6 6.1672179÷0_ DYG -5.7956539+04 DZG 6,g266531÷02

_,3123778÷01 VE 8,463390_+0_ pTE 3,5105899+00 AZE -R,8878537+_1

8,_772401÷01DXvP ";,9185158+03 _yMP -1.1379136+03 OZMP -4.11113n_+07

-7.M790152+01 VMP 5.0651706+03 PTMP -2,53_7414+00 AZMP -9,4474298+_!

8.47721_3+01 DXME "5,159_733+03 _yME -_.5385326+03 _ZME -4,11113_6+_?

2.70_3796+03 _ZM 1,9592912÷0_

3,4091429÷03 ARG_ -2,25S5_5_÷_I

3.350_7_I÷02 _ES -2.3_130_01

1,141775o÷_

2,9183517+01

1,1686197÷02

g*9772371+_

7,3515572+_1
3,59999nq+02

-7,6327915-02 WY 5,_933710-01 WZ -R,32107_-01 PX 7.5831858-01 PY -5.098S021-01 PZ -_,0615267-01

-6.1736_99-01 _Y -6.6202830-01 QZ -3,7767319-01 SXO O,O0000OO SYO 0,0000000 SZO 0,00000_0

XM 1._925760+05 YM -6,5639087+04 ZM -3,7236927+01 DXM 1,_830590+03 DYM

RM 2.0374866+05 DEM -1,0530512+01 RAM -1,9127775÷01 L_M _.2868_96+_1 VM

XSUP_ 3.9313187+06 YSUN -7.2798171+07 ZSUN -3.1568128+07 RAS -8.6908857÷01 LOS

GEOCENTRIC OSCULATING ELEMENTS

_ -9.411588a+04 ECC 2.2131595+00 INC 2.36768_1+01 RAN 5.8143_0+00 APP -9.5376602÷_I RP

VH 4.9613909÷03 RNMP -1.79_6_2+D2 APMP 1.1101465÷02 INMP 5,2332661+00 APO -3.02_D936÷05 TFP

TA G,8723632+01 EA 5,1319_75÷01 MA 7,80663_8+01 SLR 3.6687079÷05 pER 2.0116984÷02 MT_

SELEI_OCENTRIC OSCULATING ELEMENTS

S_AS 1.0522387+03 ECCS 5,1808631-0_ tNCS 1,4631583÷02 RANS "I.7208965+02 APFS -I.3291912+02 RPS

VHS -2.1968175+03 RNMPS 6.013R763+01APMPS 2,586796_+02 INMP5 1.7365801+02 ApoS 1.1067538+05 TPPS
TA_ -1,2392661÷02 EAS -1.21W2606+07 MAS -1.1889307+02 SL_S 1,04911_4+03 PERS 2,14q3179+00 MTAS

SELEf_OCENTRIC UNIT VECTORS

_X

QX

=$_$tI CSM / MOON REF* /PHASE g-

MEAN-OF-EPOCH 1969 24 DEC, 1968_ 13 HRS,_ 58 MIN5,, 11.310 SECS, G.M.T.

T ,751198929_2_540+0_2 HRS. FROM LAUNCH 3 DAYS, I HRS., 7 MINS.e 11.615 SECS, G.E.To

PHASE ELAPSED TIME ,25268895+06 SECSo

RESTART COORDINATES ( ER AND _R/HR )

RXYZ .2549090_698212365+000 .1_159_632397021_4÷_00 ,70086836_4308n_nR-_01

RDXyZ ,_717390680573789+000 -,64887231075135710+000 -,_G_SOSM_176381755+O00

GELENOCENT_IC

XL G,7788995+02 YL _°8764250+09 ZL 2,_137_0+02 DXL 2.5_11629+_3 DYL -3,7717032+_3 nZL -2,72328_+0_

RL I.n3283_6÷03 DECL 1.3515057+01 RAL 2°90509D6+01 VL 5,3008988+n3 PTHL -2.7817929+00 AZL -I,21152_÷02

SELE_OGRAPi_IC

XS -5.021_395+02 YS -9.0165377+0_ ZS 4,0242966+01 DXS -4.4329679+03 DY5 2,7134009+03 nZS -1,12199_n+03

ALTS 9._3_1205+01LATS 2,2330154+0n LONS -1.1911_06+02 VRS 5,3171994+03 pTR -2.7732573+00 AZR -1.02094n_02

LTS -1,50998_8÷00 LNS 1o218_7_4+02 LTE 2.8960516+00 LNE 7°783_562+00 DSMP 5,0290_87÷00 RSMP 1,14245_3+D2

LIN 1.6766657+02 LAN 5.0612903+0_ LAP -I.0350791+02 _R -2.5726511+02 VT 5°31097_0÷03 50LSV -2°90306_÷01

GEOCENTRIC

X 1,90_0918+05 Y -6°_650421+09 Z -3.6726_84+04 _X _,01_519+03 DY -1.0640199+03 DZ -1°2691065+03

R 2,0_41175+05 DEC -1.0350_89+01 RA -1.8754105+01 V _.3426_82+03 pTH 8.2349968÷01 AZ 1,50673_0÷02

GEOGRAPHIC

XG 1.5727961+05 YG 1,25293_6÷05 ZG -3,6726_84+04 DXG 5°85790_6+0_ DYG -6,6803866÷04 DZG -1.26908=6+03

ALT 2.0096819+05 LAT -1.0351631+01 LON 3.85_1835+01 VE _,8918880+0_ pTE 2.77_41_9+00 AZE -9,03250_q+01

EARTH-MOON PLANE

X_P -6.1680363+02 YMP -8,2832623+0_ ZMP -Io3286352÷01DX_P "4,062_686+03 _Y_P 3°3554180÷D3 DZMP -5°777527_+07
RMP 1,03283_6÷03 DEMP -7,3707139-01 RAMp -1.2667279÷02 VuP 5.3008989+03 PTMP -2.7817927+_0 AZMP -9.6301141+01

X_E -2°0_WI008+05 YME -0.2832525+02 ZME -1,3286593+01DXME -_°3038151+03 DyME -_°4391695+01 _ZME -5,777527_÷02

PLANETAEy cOORDINATES

XM i._953128+05 YM -6.5138063+04 ZM -3.6967859+04 DXM 1.4732090+03 DYM

Ru 2.0379326+05 DEM -1,0_51248+01 RAm -1.8066_07+01 LOM 3,8329132+01 VM

XSUN 3.9496908+06 YSUN -7,2797283+07 ZSUN -3.1567742+07 RAG -8,G894_02+81 LoS

GEOCENT_IC OSCULATING ELEMENTs

GMA 6.0831291+05 ECC 9.950332_-01 IHC 6,1195766+01 RAN 1°5548225+02 APF 2,4878078÷01 RP

V_ -4.183386D÷02 RNMP -1*79768_0÷02 APMP -3,_721993+02 INMP 8°7327886÷01 APO 1,2136044÷0G TFP

TA 1.6725366+82 EA 4.8t42240+01 MA 5.68008_2+00 SLR 6.0276798+03 pER 3.3056662+03 MT_

SELE_OCEhTF_IC OSCULATING ELEMEHTS

SMAS 1,n522962+03 ECCS 5,1929031-0_ INCS 1,4631W68+02 RANG "1.7208613+02 ApPS -1.329761_+uz HP_

VHS -2.1273290+03 RNMPS 5*9972156+01APMpS -1,0137057+02 INMPS 1,7365607÷02 ApoS 1°106gWD9÷03 TFP%

TA5 -7.1993904+01 EAS -6°9136347+01 MAS -6,6356122+01SLRS 1.049_585+03 PERS 2.1_4935+00 MTAS

SELEt_OCEriTRIC UNIT VECTORS

_X -7,636395_-02 WY

RAGR .302704081807180+_03

3,0213476+03

2.09630%n+01
3,5999_09e82

9,97o51i*T+0_

7,3S15171+01

3*599990_+02

5,_934896-01 WZ -8,3209632-01 PX 7.59_2_79-_1 PY -5.0912908-01 PZ -4.0578_0-01

2.7076833÷03 OZ_ 1.W541773_03
3°W083370+03 ARGM -2.23783=7+nt

3°30_0153+02 DES -2°341271_+01
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_X -6._656188-01 QY -6.6257323-01 OZ -3.7_09312-01 SXO 0.0000000 syO O.OOO00OO SZO O,O000OnO

*$$$*= CSM / MOON REF, /PHASE 9- 5

MEAN-OF-EPOCH 1969 24 DEC. 1968_ 14 HRS,f 16 MINS.e 56.310 SECS, G,M.T,

T .734323929825540+002 HRS. FROM LAUNCH 8 DAYSt 1HRS.p 25 MINS, p 56o615 SECS. G.E,To

PHASE ELAPSED TIME .25581395+06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .28219876859589094+000 -.91319751579649054-001 -.8_545723535015861-001

RDXYZ -,40819280056601471+000 -.724_4997928700190+000 -,4410281125q0738°0+000

5ELENOCENTRIC

XL

RL

RAGR .307404395237920÷003

9,0299513+02 YL -3.1449915+02 ZL -2.9048107+02 OWL -2.3727042+05 DYL -_.2133590+05 DZL -2.5635663+05
9.993_436+02 DECL -1.6898170+01 RAL -1,9202431+01 VL 5,4730086+05 PTHL -7,6245577-01 AZL -1,1957910÷02

SELENOGRAPHIC

XS -9,8357641+02 YS

ALTS 6.0850855+01LATS
LTS -1.5101131+00 LNS

LIN 1.6766922+02 LAN

GEOCENTRIC

X 1,9070616+05 Y

R 2.0_8307b+05 DEC

GEOGRAPHIC

XG 1.67_3686+05 YG

-8.7633584+01 Z5 -1,5358036+02 DXS -2.8418735+02 DYS 5.4226992+05 DZS -8.002925_+02

-8.8403138+0n LONS -1.7490856+02 VRS 5.488797_+03 pTR -7.6026198-01 AZR -9.86057_2+01

1.217289_+0P LTE 2.8779076+00 LNE 7.7881251÷00 DSMP 5,0291581+00 RSMP 1,14081_1+02

5,04_7129+01 LAP 1.584896_+02 DR -7.282912_+01 VT 5,4883141+03 SOLSV 2_65_589_÷01

-6.4950927+0_ Z -3.6988923+04 gX "9.0919293+02 DY -1.5023746+03 OF -1.1075176+03

-i.0403710+01 RA -1.8807875+01 V 2.0761398+03 pTH -_.6996250+00 AZ -1.2_00673÷02

1.1203729+05 ZG -3,6988919+04 DX6 5.02825_1+04 DYG -7.582_312+04 OZG -1,1075459÷05

ALT 2,0138720+05 LAT -1,0404856÷01 LON 5,3787730+01 VE 9.0986612+0_ pTE -I.0710156-01 AZE -9,0728752+01

EARTH-MOON PLANE

X_P -9.9284605_02 YMP 5.6853678+01 ZMP -9,8557581_01 DXMP 4.1176206+02 DYMP 5.4510575+05 DZMP -2.6504536+02

RMP 9,9934436+02 DEMP -5.6598585+00 RAMP 1,7672263+02 VMP 5._730086+05 PTMP -7.62_5595-01AZMP -9.2865507+01

XME -2,0483075+05 YME 5.6852807+01ZME -9.8558009+01 DXME 1.7079940+02 OYME

PLANETARY COORDINATES

X_ 1,8980316+05 YM -6,4636_28+04 ZM -5.6698W93+04 DXM 1,4635114÷03 DYM

RM 2.0383788+05 DEM -1,0371937+01 RAM -1,0805995+01 LOM 3,3789611+01 VM

XSUN 5.9680626+06 ySUN -7,2796391+07 ZSUN -3.1567355+07 RAS -8,6879947+01 LOS

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.2652465+05 ECC 6,2223727-01 INC 1.W_62133+02 RAN 1.7617651+02 APF 1.5307074+01 RP

VH -2.6799749+03 RNMP -1,7980251+02 APMP -2,6515085+Q0 INUP 1.7263824+02 APO 2,0525296÷05 TFP

TA -i.7713333÷02 EA -1.7406354+02 MA -1.7037627+02 SLR 7,7556g16+04 pER 3.1356750+02 MTA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.0524956+03 ECCS 5,2219693-02 INCS 1,4631764+02 RANS -1,7208502+02 APF5 -1.3286511+02 RPS

VHS -2.0786622+03 RNMPS 5.981_849+01APMRS -1,012_032÷02 INMPS 1.7365830+02 APOS 1.107_566+05 TFPS

TA5 -1.5525782÷01 EAS -1._744047÷01 HAS -1.3982586+01SLRS 1.0496255+03 PER5 2,1451052+00 UTAS

SELENOCENTRIC UNIT VECTORS

WX -7.6368747-02 WY 5.49309g2-01 WZ -8,3212495-01 PX

QX -6,4802448-01 OY -6.6161158-01 OZ -3.7727229-01 SXO

2,0520563+03 DZME -2.6504532÷02

2,710964k+05 DZM 1,_560_A6÷03

3.4075315+03 ARGM -2,2201338+01

3.2571565+02 _ES -2.5412_PR÷01

q.7796289+04

2,2183368+02

3*59999_Q÷02

9,9753464+0_
7.55157nq+01

3,59qgqqq+O_

7.5778102-01 PY -5.1042552-01 PZ -4.06489_-01

0.0000000 SYO O.O000OO0 SZO O,O0000_O

****** CSM / MOON REF, /PHASE 9- 6

MEAN-OF-EPOCH 1969 24 DEC. 1968_ 14 HRS,, 21 MINS._ 58,506 SECq. G.M,T.

T ,735165362076869+002 HRS. FROM LAUNCH 3 DAYS, 1HRS,_ 30 _INS,, 58,810 SEcs* G,E,T, RAGR ,50866699090q523+005

PHASE ELAPSED TIME .25911615+06 SECS.

RESTART COORDINATE5 ( ER AND ER/HR }

RXYZ ,21910_57070254_64+000 -,1_823409164_0_755+000 -.11795985782723805+000

RbXyZ -.612665867306017_8+000 -.62305635920785583+000 -.55503361398733g11÷000

SELENOCENTRIC
XL 7,5_58157+02 YL -5,1050835+02 ZL -4,0624590+02 DXL -3.5612459+05 oYL -5.6216427+05 _ZL -2.0657056÷03

RL 9,9752084+02 DECL -2.4032550+01 RAL -3.4080116÷01 VL 5.482_857+05 PTHL 3.2228512-06 AZL -I.1_33965÷02

SELEhO_RAPHIC
X% -9.6269377+02 Y5 1.8196575+02 ZS -1.8750206÷02 DXS 1.1202283+03 DYS 5.35_1767+03 OZ_ -5.5551591+_?

ALTS 5.9027531+01 LATS -1.0834226+01LONS 1.6929638+02 VRS 5,4982_67+05 pTR 2.836_566-06 AZR -9.590_385+01

LTS -1.5101481+00 LNS 1,2168638+02 LTE 2,8730319+00 LNE 7.7893639+00 _SMP 5,0291876+00 RSMP 1,14037_3+02

LIN 1,6767018+02 LAN 5.0407217+01 LAP 1.5711533+02 OR 2,7217_30-04 VT 5,498P467+03 50tSV 4.1826724÷01

GEOCENTRIC
X 1.9063044+05 y -6.5012117+04 Z -3,7032277+04 DX -2.1003616+05 DY -9.098R194÷02 DZ -6.0715733+02

h 2,0478752+_5 DEC -1,041826_+01 RA -I,8831297+01 V 2.3681001÷65 pTH -4.1093939+01 AZ -1.20415_9+02

GEOGRAPHIC

XG 1.b986538+05 YG 1.0822333+05 ZG -3,703227_+04 DXG 4.7349381+04 DYG -7.747J879+0_ OZG -6.0714479+02

ALT 2,0134397+05 LAT -1.0419411+01 LON 3.250171_+01 VE 9,0797716+0_ pTE -9.8225579-_1 AZE -9.0570235+01

EARTH-MOON PLANE

X_P -9.373791_+02 YMP 3.235436_+0P ZMP -1,0810977+02 DXMP 1.8005814+03 OYMP 5.177128B÷03 DZMP -1.16671q_+02

RMP 9,9752083+02 DEMP -6.2218490+00 RAMP 1.60957_9+02 VMP 5._824856÷03 PTMP 5.1999616-_6 AZMP -9*12265q9+01

XME -2.0478724+05 YME 3.2354330+02 ZME -1.0_1102_+02 DXME 1,5594150+03 oYME 1.7783450÷05 DZMF -1,16671_4+02

PLANETARY COORDINATES
XP 1.8987586+05 YM -6.4501609+0_ ZM -3.b626031÷04 OXM 1._60R842+03 DYM 2.7118408+03 DZM 1,_565_6÷03

RM 2.0384986+05 DEM -1,0350631+01 RAM -1.8762833+01 LOM 3.2570177+01 VM 5.4073152+03 ARG_ "2,2155816+01

XSUN 3.9729965+06 YSUN -7,2796150+07 ZSUN -3.1567250÷07 RAS -8.6876065+01 LOS 3.2445694+02 DE5 -2.3_12552+01

GEOCENTRIC OSCULATING ELEMENTS

SMA 1,3613630+05 ECC 7,5925692-01 INC I,_R01105÷02 RAN 1,7828909+02 APF 1.089_20_+00 RP 3,2775875+0_

VH --2.38_5167*0_ RNMP -1.7963208+02 APMP -1.84103_3+01 INMP 1.7622512+02 APO 2.399o873+05 TFO 1.6_855_7+02

TA -1.6113017+02 EA -1,5161942÷02 MA -9.9098338+01 SLR 5,7657658+04 pER 3.999688_+02 MTA 5,5999999+02

5ELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.0524791+03 ECCS 5.2217975-02 INCS 1.4631892+02 RANS -1,7208311÷02 APFS -1.327U665+02 RPS 9,9752086÷02

VHS --2,07608_5+03 RNMPS 5,9781792+01APMPS "I.0110909+02 INMPS 1.7365586+02 APOS 1,1074375+03 TFpS 7,3516335+01

TAS 6._631733-05 EAS 6.5136706-05 MAS 6.1735398-05 SLRS 1.0496093+03 PERS 2.1450529÷00 MTAS 3.59g9999+02

SELENOCENTRIC UNIT VECTORS

_X -7,638_7_-02 _Y 5._928_00-01 WZ -8,3213752-01 PX 7.5645769-01 P¥ -5,1177652-01 PZ -_.07255fl_-01

OX -6.4956687-01 gY -6.6058_64-01 QZ -3,7641834-01 SxO 0.0000000 SYO 0,0000000 SZO 0.00000_0

GAMMA TERMINATION



CIRCULARIZATION
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TABLE V.- CIRCULARIZATION

CIRCULARIZATION EXTERNAL ZIV TARGET PARAMETERS:

DRTX = -138.4999 fps

DRTY = O.O000fps

DRTZ = 0.0041 fps

VEHICLE CSM INERTIAL MEASUREMENT UNIT

XIMUX
XIMUY
XIMUZ

.6;877632-00 YIMUX

.66111865-00 YIMUY
,3768;_05-00 YIMUZ

-.7638_120-01ZIMUX
.5_928;35-00 ZIMUY

-.83213712-00 ZIMUZ

-.75713590-00
,51108595-00
,;068616;-00

VEHICLE CSM IMU MANEUVER AN6LES

ALPHA .151502_6+02 BETA .6553766_+01 6AMMA -.228;4121+01
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$$_$ CSM / MOON REF, /PHASE 11- 1

MEAN-OF-EPOCH 1969 24

T ,7351466620767_5+002 HRS. FROM LAUNCH

PHASE ELAPSED TIME ,25Wl1014÷06 5ECS,

RESTART COOROINATES( ERANO ER/HR )

kXYZ ,22012_6379301_348+000

BDXYZ -o6089bB65973013364+000

GDW THRUST **et*e$***

*ltttlttlltlt$1tttttl

* ENGINE IGNITION *

THETA 2.5165746-01 BETA -I.7999999÷02

BARC 0.0000000 DELV 0,0000000

VRX -3.4_98996+03 VRY -3,544532T÷03

TGO 0.0000000 FC 0,0000000

5ELENOCEHTRIC

XL 7.5809462+02 YL -5.0691777+02
RL 9.9752159+02 DECL -2,3903Blfl+01

SELENOGRAp_IC

X_ mR.6378B50+02 YS 1.7666572÷02

ALT_ 5,g02B062*01LATS -1,0801922+01

LTS -1,5101476+00 LNS 1,2168722+02

LI_I 1.6767016+02 LAN 5o0407980+01

GEOCENTRIC

X 1.9063253+05 Y -6.5011173+04

R 2.0478905+05 DEC -1.0418006+01

GEOGRAPHIC

XG 1.69B1849+05 YG 1.0830001÷05

ALT 2.0134550÷05 LAT -1.0_1915_+01

EABTH-_OON PLANE

X IP -9.3915253+02 YMP 3.1840131÷02

R_P 9.9752158+02 DEMP -G.2150870+OD

XME -2.0478877+05 YME 3,184013B+02

PLANETARY COORDINATES

X: 1.dgBT444+05 YM -6,WBO4257+04

R_ 2.0384963+05 DEM -1,0351051+01

XBUr; 3.9728995÷06 YSUN -7.279615_÷07

GEOCENTRIC OSCULATING ELEMENTS

S:4A 1.3574395+05 ECC 7.5553046-01

VN -2.5989427_03 BNMP -1.796_049+02

TA -1._127092+02 EA -1.3231647÷0_

SELENOCENT_IC OSCULATING ELEMENTS

SMA5 1.0524799_03 ECCS 5.2218610-0_

VHS -2.07bO83B+03 RNMPS

TA5 -_.0925061-01 EA5

SELENOCENTRIC UNIT VECTORS

_X -7.6384077-02 _Y

_X -6.4953706-01 GY

BODY ATTITt_DE AND FORCES

RRAT O.OONDO00 PRAT

xIx 6.w_77&32-01ETX

XIY 6.hlllBbB-Ol ETY

XlZ 3.7684405-01ETZ
AL$ 1.3644245+02 BTS

ALEI l._902066+N2 BTEI

DEC, 196R, 14 HRS,f 21MINS., 52,494 SECS, G.M.T,

3 DAYS* 1HRS,* 30 MINS,e 52,79B SEcs, G.E.T,

-.14719150861578151+000

-.62554313_12122900+000

-.117365295690074_7+000

-°35701517521312871+000

FUEL 0.0000000 Tv 2,0500000÷n4 VELG ].384999S+N2 TACC

_55 _.b565191+0_ MSrL 6,5265_38+01SPI 3,1410000+02 VEX

VRZ -2,0230310÷05 VOX B,9855_94+01 VDY 9,156_904÷01 VDZ

GMLP 0.0000000 GMLY 0.0000000 PLCHNG 0,0000000 TDELV

RAGR ,3086418723274R3+O03

1.41614n0+01

1,0105869+D4

5.21929P5+01

2.9909166_03

ZL -4.0419827÷02 DXL -3,5397550+B3 DYL -3,6360976+03 OZL -2_075223B÷03
RAL -3,3769B45+01 VL 5,48_4B35+03 PTHL -1,5347212-02 AZL -1.14_65A2÷02

ZS -1,8694977+02 DXS 1.0926976÷03 DYS 5,3593084+03 0Z5

LONS 1.6961280÷02 V_S S,4992_46+_3 pTR -1,5303072-02 AZ_

LTF 2.8731277+00 LH[ 7,7893399+00 DSMP 5.0291868+00 4SMP

LAP 1,6508628÷02 _R -1.4695205+00 VT 5.4982_44+03 SOL%V

Z -3.7031651+0_ DX -2.07B8193+03 DY -9,2427401+02 DZ

RA -1,8830851+01 V 2.3576562÷03 pTH -4.0456874+01 AZ

-5,60839_0÷07

-9.5963466÷01

1,1403829÷0;

4.1523B91÷01

-6.18685_*02

-1.20_94qq+02

ZG -3.7031645÷04 DXG _,7409058+04 DYG -7.74_3589+0_ DZG -6,1878457+02

LON 3.2527276÷01 VE 9,0804799÷_ pTE -9.6531954-01 AZF -9,057_551÷01

ZMp -1.0799291÷02 DXMp 1.7736361+03 DYMP S,1862B02÷03 _ZMP

RAMP 1.6127177÷02 VMP 5,482493&+03 PTMP -1.53_&803-02 _ZMP

ZME -1,079932_+02 DXME 1.5326698+03 DyME 1,7874919+03 _MF

ZM -3.0627453÷0_ DXM 1,460935B÷03 DYM 2,7119236+03 DZM

RAM -1.87636B2+01 LOM 3.2594_8÷01 VM 3,4073195÷03 _RG_

2SLIH -3.15672S2+07 RAS -8.687_1W1+01 LoS 3.2_4B198+02 DES

INC 1.47938_4+02 RAN 1,7823B66+N2 APF 1.1873996+00 RP

APMP -1.8279469÷01 INMP 1.7614670÷02 APO 2,3830265+05 TFP

MA -1.0030718+02 SLR 5,8257735÷0_ pER 3,48_5702÷02 MTA

-1.197_5_0_02

-9.12605_5+0_

-I.1974522+02

1.45653_8÷03
-2.215471_q÷01

-2,3412553÷01

3.31_5263,04

1.7060561÷0_

3.59999nq÷02

INCS 1.4631Rq0+02 RANS -1.7208315+02 APES -1.327_B93+02 Rp_ 9,97520_7+02

5.97B2414÷01 _PMpS -I.0111167+02 INMPS 1.736SP85+N2 ApOS 1.1074390+03 TFPS 7.3516323÷01

-2.93B021_-01 MAS -2.7817596-01 5LRS 1.f1496ngg+03 pERS 2.1_50552÷00 MTAS 3.5999999÷02

5._92B439-01 WZ -R.3213710-01 PX 7.5649337-01 PY -5.1175024-01 P7

-6.6060454-01 GZ -3,76_340_-01 SXO 0.0000000 sYO 0,0000000 SZO

O,O0000NO yRAT 0,00000_0 IGh O.O00000O HGA -2,1344541-0T OGA

-7°6384120-02 ZTX -7,57135_0-01 ALO 0,0000000 ALLV 1,797_B50+02 ALLI

5.492P435-01ZTY 5,1108595-01BTO "2,134_3_1-07 _TLV -3._150945-06 RTL!

-8.3213712-01ZTZ ;,06861A_-01GMO 0*0000000 GMLV -1*7999994÷02 GMLI

-1,_83_691+01 ALE 1.0902066+02 BTF 1.7423265+02 ALM 9.0251654+01RTM

1,7423265÷02

-4,0724073-01

O,O_O00nn

O,O0000nO

-1,42970nK+02
5,126223o+01

B,BSB2Tsg÷01

-1,7999949+02

$$$$$$ C_M / MOOi; REF, /PHASE 11" 2

MEAN'OF-EPOCH 1969 24 DEC, 19_R, 1_ HRS,# _1 MINS*_ 57._9_ SEcB.

T .73516055U965243÷002 MRS. F_OM LAUNCH 3 DAY_' 1 HRS., 30 _INS*, 57,799 SECB,

PHASE ELAPSED TI_E .25411513÷06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .219282212fi5013131+_OO

N_xyZ -.b0411222654525662_000

-.1_80532776235262_+000

-.615_92784B_BTB633+O00

G,M.T,

G,E.T,

-.I17856BIO93785627÷O00

-.35076025316317740÷0N0

RAGR .30F662762697698+00_

GD4 THRUST $$******$$

THETA -5.B065145-03 BETA 1,799930_+0? FtlEL 3.26333C1+02 T_ 2.0500000+0_ VELG
_ARC 2.57_5645-01DELV T,1071697÷01 MASS ;,b23BBSR÷Oq NSFL 6.5265939+B1SPI

VRX -3._677798+03 VRY -3.5325191+03 VRZ -2.013_556+03 VDX 4.37_6261+01VDY

TGO 0.0000000 FC O,o0000no GMLp 0,00000_0 GMLY 0.00_0000 PLCHNG

SELEt_OCENTRIC

XL 7.5519337+02 YL -5.0988565+02 ZL -4.0589102÷02 DXL "3.5115261+03 DYL -3.B770966+_3 DZL -2,03B9659+_3

RL 9.9752087+02 DECL -2*W010231÷01 PAL -3,4026130÷01 VL 5.411_147÷03 PTHL -4.390477B-03 AZL -1,1436163+02

SELENOGRAPHIC
X_ -9.628B592_02 YS 1.G104525+02 ZS -1,B740650÷02 OXS 1,1011fl09+03 DY5 5,285B320÷03 nZS

ALTS 5.9027344+01 LATS -l*oB2863B+Ol LONS 1.6935136+02 VRS 5._27175B+03 pTR -4,3771231-03 AZR

LTS -1.5101478÷00 LNS 1.216B654+02 LTE 2.87304_6÷00 LNE 7,7893596+00 DsMP 5,0291875÷00 RSMP

LIN 1.6767018+02 LAN 5.0407364+01 LAP 1,5938649+02 DR -_,1461024-01 VT 5,427175B+03 SOLSV

GEOCENTRIC

X 1,9063079+05 y -6.5011985+04 Z -3.70321_5÷04 _X "2,0506322+03 DY -B,6525904_02 OZ

H 2.0_78779+05 DEC -1.0418225+01 RA -1,BB3122B÷01 V 2.3006219+03 pTH -4,164_021÷01 A7

GEOGRApHiC
XG 1.bgBB751*05 YG 1,0823622+05 ZG -3,703218_÷0_ DXG 4,735154_+0_ oYG -7,7_01777+04 DZG -5.8230150+02

6,7428860+01TACC

3,1410000÷02 VCX
4,4579467+01VnZ

2,94_2621-05 T_ELV

1.4264365÷_I
1.0INBRG_÷Oq

2.54101P3+_|

-B.491977_+02
-9.B9144_+01

I*140375_+02

4.177_122+01

-5,B2319_3÷02

-1,205252A÷02
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ALT 2.013_2_+05 LAT -1.0_19372+01

EARTH-MOON PLANE

XMP -9.3768917+02 YMP 5°2268081÷02

RMP 9°9752086+02 DEMP -6.2206877+00

XME -2,0478751÷05 yME 5.2264953÷02

PLANETARY COORDINATES

XM 1o8987560+05 YM -6.4502099+04

RM 2.0584982÷08 DEM -1,0350709÷01
XSUN 3.9729786+06 YSUN -7,2796151+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.3366210405 ECC 7,7442874-01

VH -2,_559917+05 RNMP -I,796W495+02

TA -1,6254188+02 EA -1,3540306÷02

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1,0232185+05 ECCS 2,811W570-02

VHS -2,1971553+05 RNMPS 5,9781916+01

TAS -1.7920384-01 EAS -1,7475795-01

SELENOCENTRIC UNIT VECTORS

WX -7,038_12-02 MY 5,_928_06-01

QX -6,5121760-01 GY -6*59W6820-01

BODY ATTITUDE AND FORCES

RRAT -7,3_26387-08 pRAT 8.7389331-06

XlX 6.1877620-01ETX -7,6381188-02

XIY 6,6111877-01ETY 5,W928W26-O1

XIZ 3,768_01-01ETZ -R.5215716-01

ALS 1.36_2_0+02 BTS -1._85_67_+01

ALEI 1.0902025÷02 BTEI 1,7_23267÷02

LON 3.2506010+01 vE 9,0738875+04 PTE -9.6542706-01 AZE -9,0551479+01

ZMP -1.0808967÷02 DXMP 1,7726126+03 nYMP

RAMP 1,6101210+02 VMP 8,_11_1_7+03 PTMP

ZME -1.0A09013+02 DXME 1o5318463+03 DYME

ZM -3.6626295+0_ DXM 1,4608938+03 oYM

RAM -1o8762991+01 LOM 3.287_247+01 VM

ZSUN -3,1567251÷0T RAS -8,6876078÷_1 LOS

INC 1.W790858+02 RAN 1.7821050÷02 APF

APMp -1.701177_+011NMP t.7611W95+n2 APO

MA -I,01165_9÷02 SLR 5.349_611÷0_ pER

5.1115_33÷03 DZNP -1,1566853÷02

-_,3895610-03 AZMP -9,12324A8÷01

1,T127585÷03 DZME -1,1566852÷02

2,7118376+05 DZM 1,4565468+05

3,4073160+05 ARGM -2,2153980÷01

3.24_6118÷02 DES -2.3412352÷01

2.4415369÷00 RP 3.0180531+04

2,3717389+05 TFP 1.6919570+02

3,4097165÷02 WTA 3,5999999+02

INCS 1._631891+02 RANS -1.7208312+02 APFS -1.5262149÷02 RpS 9.9782077÷02

APMpS -1.0098_00÷02 INMPS 1,7365886÷02 APOS 1,0489161+05 TFPS ?,3817027÷01

MAS -1.7036898-01SLRS 1.0225750÷05 PERS 2.0562255÷00 MTAS 3.5999999÷02

WZ -8.3213729-01 pX 7.5503711-01 PY

QZ -3.7582799-01 SXO 0,0000000 sYO

YRAT -q,WWSS076-07 IGA 0.0000000 MGA

2TX -7,5713597-01ALO 0.R000000 ALLV

ZTY 5.1108587-01BT_ 5.976_15_-n6 ;]TLV

ZTZ _.0686155-01 GMO 0.0000000 GMLV

ALE 1.0902022+02 8TE 1.7_25267+n2 ALM

-5.1321796-01 P7 -4.080765n-01

O.O0000OO SZO O,O0000nO

5.976415_-06 OGA O,O0000nO

-I.7999011÷02 ALLI -1,_997_R6÷02
1,9850237-05 RTL! 5,12622_n+01

1,7999999÷02 GMLI 8,5882768÷01

8.999_192÷01RTN -1.7999999÷02

$*$*** CSM / MOON REF° /PHASE 11- 3

MEAN-OF-EPOCH 1969 2W DEC. 1968, It HRS., 22

T ,735173638186191+002 HRS. FROM LAUNCH 3 DAYSe I HRS,e 51

PHASE ELAPSED TIME .25_11g_+06 SECS.

RESTART

GDW

THETA

BARE

VRX

TGO

SELE_OCENTRIC

XL 7,5248097+02
RL 9.975_066+02

SELENO_RAPHIC

XS -9,6202893+02

ALTS 5,90_7112÷01

LTS -1.5101WGW+O0
LIN 1.6767019+02

GEOCE'_TRIC

X 1,906292_÷08

R 2,0_78661+_5

GEOGRApHIc

XG 1.6989_19+08

ALT 2,013_305+05

EARTH-HOON PLANE

X_P -9,3631051+02

R_P 9.975206_+02

X_E -2,0_7R632+05

PLANETARY COORDINATES
X_ 1._957677÷08

R_. 2._3_5002+08

COORDINATES ( ER AND ER/HR )

_XYZ .218W�W62632619070+O00

RDXYZ -,59947396069765090÷000

THRUST **********

*t=ttttt_t=tttt==_=_=

-2._521318-01 BETA 1.7999999+_?

4,9693296-01DELV I,5850137+02

-3,_8W5652÷03 VRY -3,5211331+03

O.UOOO000 FC 0,0000000

-,1_8882362_3061636+000

-.60576W99253511_28+000

MINS., 2.205 SECS. G.M°T,

MTNS., 2.51_ SEC_. G.E.T, RAGR .508682447271385+00_

-,11R31198211260535÷000

-,39W85027458190918+000

FUEL 6,338500B+02 T_ 2.nSooOOO+OW VELG

_ASS 4,5931361+0_ MSFL 6.5268838+01SPI
VRZ -2.00_3966÷03 VDX -R,6616053-05 VDY

8MLP 0,0000000 GMLY 0._000000 PLCHNG

YL -5.1263764+02 ZL -W.UTW5860+02 DXL

DECL -2.41088_2+01 PAL -3,W26516_+01 VL

YS 1.8511716+02 ZS -1,8782807+02 DXS

LATS -1,0853295÷01LONS 1.6910806+02 VRS

LNS 1,2160585+07 LTE 2,8729716+00 LNE

LAN 5,0_067_0+01 LAP 5.1329039+02 DR

Y -6.501257q+0_ Z -3,703259W÷OW nX

DEC -1,OW1AWO?+nl RA -1.8531832+01 V

YG 1,081762_÷05 ZG -3,7032595+04 DXG

LAT -1,0W19550+01 LON 5.2W86022+01 VE

YMP 5.265992_+02 ZMP -1,08177_6+02 DXMP

DEMP -6.22570_8+00 RAMP 1ob0770_6+02 VMP
YME 5,265992_+_2 7ME -1.0817799÷02 DXME

yM -6._Wgg9al÷Rq ZM -3.6625135+0_ DXM

DEM -1°0359367+01 RAM -1.8762301+01 LOM

ZSUN -3,15672_9÷07 RASXSUN 5.9730576+06 YSUN -7.27961_7+07

GEOCENTRIC OSCULATING ELEMENTS

5MA 1.3181777+05 ECC 7.9182292-01

VH -2.509299_+05 RNMP -1.796_950+0P

TA -1,6567_13+02 EA -1,3455432+02

SELENOCEraTRIC OSCULATING ELEMENTS

SMAS 9.972_77_+02 ECCS 2.792125_-0_

1,5865555-04 TACC 1._389861+01

3.1w1nooo+o2 VEX 1.0105860+0_

-8.6616053-05 YOZ -6._962039-05

5.77817W6-95 TDELV 3,129_179÷03

-5,@8_5652+03 DYL -_.5211331+03 DZL -2,00_3966+03

5.3_39883÷03 PTHL -3.1707169-05 AZL -1,1_26_15÷02

1.1090723+03 DYS 5.2160553+03 DZS -5.5017186+S2

5.3597_6_+_3 pTR -3.1615_31-05 AZR -9,586879_+01

7.78_3791+00 _sMP 5.0291874+00 RSMP 1.1_056_9+02
"2.9572_55-01 VT 5,359746_+03 SOLSV _.200686_÷01

-2.0237134+_3 DY -0.0920155+02 DZ -5.4789183÷_9

2,2_7_28_+03 pTH -4.2831085+01 A7 -1,205591P+0_

VHS -2.21W5855+03 RNMPS 5.9781_09+01

TAS -1.6857587÷02 EAS -1,6856R98+02

SELEf_OCENTRIC UNIT VECTORS

_X -7.638_732-02 WY 5._928372-01

3X _._962333-01 QY 7,_760990-01

BODY ATTITUDE AND FORCES

RRAT -W,2503717-08 pRAT 1,5593586-0a

XlX 6._877759-01 ETX -7,63839_2-02

XIY 6.6111772-01 ETY 5,_928_0-01

XIZ 3,768_3_7-01ETZ -8,3213711-01

ALS 1.56_422_+02 8TS -I._83_6_7+01
ALEI 1.0901988+02 8TEI 1,7_23268+02

THRUST TER_IINATION

4,7297363+0_ DYG -7.736182W+04 DZG -5,W7882'19_02

9.0676_10+0_ pTE -9.65_2232-01 AZE -9,05296_÷01

1.771W681+03 _yMP 5.0_05931÷03 DZMP -1°11815_6*0P

5.3_59_55+n3 PTMP -3.170_696-05 A7MP -9,1206_n5÷01
1.5305016÷05 _YME 1,6_10117+03 DZMF -1.1101505+02

I,_6_0517+03 DYM 2.7110516+05 DZ_ 1,45655_P+0_

3,255_52÷01 VM 3,_075126+05 ARGM -2.21532_0÷01

-8,6876016+01 LOS 3.24_4155÷02 DES -2,54123_9÷01

INC 1.W787698+02 RAN 1,7819692+02 APF

APMp -1.5_82956+01 INUP 1.7600155÷02 APO

MA -1.0191_76÷02 SLR _,g170201+0_ pER

INCS 1.W631893÷02 RANS -1,7200308+02 ApFS

APMpS 6.7650W24+01 INMPS 1.7565886÷02 APOS

MAS -1,60565A1+02 SLRS 9.9729763+02 PERS

WZ -0.32137_7-01 PX -8,6858179-01 PY

qZ 4.W8593_8-01 SXO O,O000nO0 sYO

YRAT -5.0760_02-08 IGA O.O00000O MGA

ZTX -7.5713w82-01ALO o.noooooo ALLV
ZTY 5.1108711-01RTO -7,6859627-06 BTLV

ZTZ _,0686218-01GMO 0.0000000 GMLV

ALE 1,0901998÷02 BTE 1,7_23269+_2 ALM

5.5560299+00 RP 2.7_111_1+0_

2.3619111+05 TFP 1.67915a3+02

5,35_901+02 MTA 3°59RR99o+02

3.6010998÷01 RPS 9,9696930÷0P

9,9752617÷02 TFPS 7.SWW37W3+01
1.970_375+00 MTAS 5,5999999+0_

3,7316823-01 PZ 3,26053PS-a]

0,0000000 SZ_ O,ORO00_O

-7.6839627-06 OGA 0,00000_0

-I,797K_�n+02 ALL! -1,_2970F2+02

6.16851_-05 RTLI 5,1262332+_I

1.7990999÷02 GMLI R,5502733+_1

8.9759789+01BTM -I,7_9_999÷0_
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TABLE VI.- LUNAR ORBIT COAST TO PASS OVER LUNAR TARGET'SITE

• +e*_¢ CSM / MOON REF. /PHASE 12- 1

MEAN-OF-EPOCH t969 24 DEC. 196_* 1_ HRS.w 22 MINS** 2.205 SECS. G.M.T.

T .735173638186191+002 HRS. FROM LAUNCH 3 DAYS* I HRS.w 31MINS*p 2.510 SECS* G*E*T*

PHASE ELAPSED TIME .2541198_+06 5ECS,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .21G_9_626526198?0+000 -*1qA852362_3061636+000 -.11851198211265535+000

RoxYZ -.599_7396069765090÷000 -.60576;99253511;28+000 *.3_83027_5A19n�18+O00

SELENOCENTRIC

XL 7.52W8097+02 YL -5.126376W+02 ZL -W.0785860÷02 OWL -3.W8WSG52+03 DYL -3.5211331+03 DZL -2.00_3966+03

RL 9.9752066+02 DECL -2._1088W2+01 RAL -3._26516_+01 VL 5.3459853÷03 RTHL -3.1707169-03 AZL -1.1_26_15+02

SELENOGRAPHIC

XS *9.6202893+02 YS 1.8511716+02 ZS -1.8782807+02 DXS 2.1090723+03 DYS 5.2160533+03 DIS -5.5817156÷02

ALTS 5.9027112+01LATS -1.0853295÷01 LONG 1.6910806+02 VRS 5.3597W6_+03 pTR -3.1613_31-03 AIR -9.5868702+01

LTS -1.5101_8_+00 LNS 1.2168585÷02 LTE 2.8729716÷00 LHE 7.7893791+n0 DSMP 5.029187_÷00 RSMP 1.1;03G_g+02

LIN 1.6767019÷02 LAN 5.0_067_0+01 LAP 3.1329059202 DR -2.9572855-01 VT 5.3597_6_+03 SOLSV _.200686_+01

GEOCENTRIC
X 1.906292_+05 Y -G.SO12579÷OW Z -3.703259W÷0_ DX -2.023713_+03 DY -8.092R155+02 DZ -5._78WIR3+02

R 2.0q78681+O5 DEC -1.0;18_02e01 RA -1.8831532+01 V 2.2q75280+03 pTH -_.2831085÷01 AZ -1.2055912+02

GEOGRAPHIC
XG 1.8989_19+05 Y6 1.0817628+05 Z6 -3.7032595÷0_ DX6 q*7297383÷0_ DYG -7.736182A÷0_ OZG -5._7882_9÷02

ALT 2.013_305+05 LAT -1.0_19550+01 LON 3.2_G60_2+01 VE 9.0676310+0_ pTE -9.85_2232-01 AZE -9.052_2_÷01

EARTH-MOON PLANE

XMP -9.3631081+02 YNP 3.265992;+02 IMP -1.08177_6+02 DxI_P 1.771_681÷03 DYMP 5.0_05931÷03 DZMP -1.1181526+02

RMP 9.975208W+02 DENP -6.22578_8+0_ RAMP 1.60770;6+02 V_ 5.3_39853÷03 PTMP -3.170_69G-03 AZ)_ o -9.1206_05÷01

X_E -2.0;78632+05 YME 3.2659922÷02 ZME -1.0817799+02 DXMI[ 1.5305016+03 DYNE

PLANETARY COORDINATES

XM 1.8987677÷05 YM -6._999_1÷0_ ZM -5.6625135+0_ DXN 1._60R517+03 DYM

RM 2.0385002+05 DEN -1.0350367+01 RAM -1.8762301201 LON 3.2555252+01 VM

XSUN 3.9730576÷06 YSUN -7.27961;7+07 ZSUN -3.15672;9÷07 RAG -8.88?6016201 LOS

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.3181777+05 ECC 7.9182292-0t INC 1*;78769B+02 RAN 1.7819692÷02 APF

VH -2.50929_+05 RNMP -1.796_950+02 APNP -1.5882956÷011NMP 1.7608158+02 APO

TA -1.6367_15+02 EA -1.5_55_52÷02 MA -1.0191_76+02 SLR _.9170201+0_ PER

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 9.972_77;+02 ECCS 2*792123q-OW INCS 1.W651895+02 RANG -1.7208508+02 APFS

VHS -2.21_5855÷03 RNMPS 5.9781;09÷01APMPS 6.7650_2_÷011NMPS 1.7365886÷02 APOS

TAG -2.8857587÷02 EAS -1.G856898+07 HAS -1.6856581+02 SLRS 9.972_785÷02 PERS

SELENOCENTRIC UNIT VECTORS

wx -7.638_732-02 WY 5._928372-01 WZ -8.32137_7"01 PX -8.6858179-01 PY

OX _.G962335-01 GY 7.N768_98-01 _Z ;._8593W8-01 SXO 0.0000000 sYO

RAGR .508682*I_727_383+003

1.6;18117+05 DZME -1.1181525202

2.7218516÷05 DIM 1._5655_8+03

5._073126÷05 ARGM -2.2158228,01

3.2_153÷02 DIES -2.3_125_9_01

3.5580299_00 RP 2.?_1_;1÷0_

2.3619_11÷05 TFP 1.6791865+02
3.33_901+02 MTA 3.59q_)9¢)9÷02

5.6010998÷01 RPS 9.96_N5930+02
9.9752617+02 TPPS 7._37_3+01

1.978_375÷00 MTAS 3.5999999÷02

3,7316823-01 PZ 3,2605385-01

0.0600000 SZO 0,0000000

**+*_$ C_q / _K)ON REF* /PHASE 12- 2

MEAN-OF_POCH 1969 2W DEC. 1968. 1_ HRS., 37 MINS., 2.205 SECS. 6.M.T.

T .737673638186191+002 HRS. FROM LAUNCH 30AYG_ 1 HRS*e _6 MINS.e 2.510 SECS. G*E.T. RAGR .312_A272_01_975+003

PHASE ELAPSED TIME .2550198W+06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .1858_835678_W1965-001 -,2W0395703373956_1+000 -°160375609029579_7+000

RDXyZ -,91W9351;?WlO8985W+O00 -,876718722W651_669-001 ,262078253139W30_8-001

SELENOCENTRIC

XL 6._00q938+01 YL -8.27906R2+0P ZL -5.523229_+02 OXL -5.3182880+03 DYL -5.0961072÷02 OIL 1.5233855+02

RL 9.9728979+02 DECL -3.36297_÷01 RAL -G.55792_2÷01 VL 5.5_7798÷03 PTHL -2.820_60G-02 AZL -8.80570_2+01

SELENOGRAPHIC

XS -5.2539796+02 YS 8.22939B0+02 ZS -2.0325RW5÷02 OXS q. W719601+03 oYS 2.9361020+03 OZ_ 3.qO�_Sx_÷02
ALTS 5.8796281+01LATS -1.175989_+01 LONG 1.2255580÷02 VRS 5.3605371+n3 pTR -2.81219_2-02 AIR -8.628096_+01

LTS -1,5102517+00 LNS 1.2155906+02 LTE 2,G58_3R0÷00 LNE 7.7950327+00 _SMP 5,02927_3+00 RSMP 1,13905_1+02

LIN 1.6767067+02 LAN 5.0293791+01 LAP 8.21_0_5÷01 DR -2.6310612÷00 VT 5.360538_+03 SOLSV 7.97027_3÷01

GEOCENTRIC
X 1.9015657+05 Y -6._925973+0_ Z -3.6961602+0W DX -3.8652255÷03 DY 2.20WB39_÷05 D_ 1,6103761÷05

R 2.0W30630+05 DEC -1.0_22926÷01 RA -1.8_51662÷01 V _.7322930+03 pTH -7.5891016+01 AZ _.6562_15+01

GEOGRAPHIC

XG 1.762399_+05 YG 9.65110_5+0_ ZG -3.69616_2+0_ DXG 3.8526323÷0_ DYG -7.9_52338+0_ DZG 1,610337_+0_

ALT 2.008627W+05 LAT -1,0_2_077÷01 LOH 2.870562_÷01 VE 8*8315035+0_ pTE -2,9788876+00 AZE -5.9_8_3÷01

EARTH-_OON PLANE

X_tP -_,1B58632+02 YMP 9.006377A÷02 IMP -9,0686563÷01DXMP _,825_529÷03 _yMP 2,27357_2+03 DZMP 3,35_88_5+02

R_P 9.9728979+G2 DENP -5*21728W?+Ofl RAMP 1,1q92?W3÷02 VMP 5.3WW7798+03 PTNP -2,820q_WS-02 A_MP -8,638905q+01

X_E -2.0_30_29+05 YME 9.0063?07÷02 ZME -9.0686961+01DXME W.58_76_÷03 DYNE -h12_5607÷03 DIME 3.35_6835+02

PLANETARY COORDINATES
XM 1,9009256+05 YM -6,;098067+0_ ZM -5,6;09279+0_ DXM 1._530225÷03 DYM

R_ 2.0388570+05 DEN -1.028_879+01 RAM -1.8633796+01 LOM 2.R923_91+01 VM
XSUN 3.98775_9+06 YSUN -7.2795_30÷07 ZSUN -3.1566937+0? RAG -8.686_53+01 LOS

GEOCENTRIC OSCULATING ELEMENTS
SMA 8.15;577;+06 ECC 9.9852879-01 INC W.;;27058÷01 RAN -8.0351681+00 APF

VH -2.9922381+01RNMP -1.683_207-01APMP 1.5203391+02 INMP 1.6800360+01 APO

TA -1.5212190+02 EA -1.2;771_1÷0I MA -1.1659_W-01 SLR 2.397657_+0_ pER

SELENOCENTRIC OSCULATING ELEMENTS
SMAS 9.9708261+02 ECCS 5.3q32763-OW INCS 1._632076÷02 RANG "1.7207_12+02 ApFS

VHS -2.21_6657+03 RNHPS 5.9687569÷01APMpS 5.7513977÷011NMPS 1*756578_+02 APOS

TAS -1.12918;1+02 EAS -1.12886;3÷02 MAS -1.1285822÷02 SLRS 9.9708229+02 PERS

SELENOCENTRIC UNIT VECTORS

WX -7.6q67013-02 WY 5._92_551-01 WZ -8._21551_-01 PX -9._1_7328-_1 PY

2.71W8505÷03 DZM 1._580377+03

3.;066685÷03 ARGM -2.2011697+01
3.2069283+02 DES -2.3_12119+01

1.371_q00+02 RP 1,19971_Q+OW

1.629715R÷07 TFP 1.2631;13÷02

1.6228_78÷05 MTA 3.59999q9÷02

2.5832600+01 RPS 9.965_9_+02

9.9761537+02 TFPS 7.4387_39÷01

1.977q_61+00 MTAS 3.5999999+02

2.3502959-01 P? 2,_163835-01
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QX 3.2829985-01 QY 8.019291R-01 _Z _.9912795-01 SXO 0.0000000 sYO O.NO0_O00 SZO O.O0000nO

e**==* CSM / MOON REF, /PHASE 12- 3

MEAN-OF-EPOCH 1969 24 NEC, 1968e 1_ HRS.e 52 MINS, P 2,205 SEES, G,M,T,

T .7_017365_188191+002 HRS, FROM LAUNCH 3 DAYSP 2 HRS,e 1MINS,p 2,510 SECs. G,E,T, RAGR ,316202_0763567÷0n5

PHASE ELAPSED TIME ,2559198_+08 5ECS.

RESTART COORDINATES ( ER AND ER/HR )

RxYZ -.1924027518552_721+000 -,18818_04013026050÷000 -,10651775165279587+000

RoXyZ -.68325936625772193+0_0 ._835095528_475106+000 .38183955487248571+000

SELENOCENTRIC

XL -6,6282222+02 YL -8,4809332+02 Zt. -3.6684005÷02 DXL -3.9715850+03 DYL 2,8093358+03 DZL 2,21952n7+03

RL 9.9882735÷0_ DECL -2.1592792÷0I PAL -1,3563508+02 VL 5.3471606+03 PTHL -3,5046_55-02 AZL -6.55017_7+0!

SELENOGRAP);IC

XS 2.2718828+02 YS 9.6572488+0_ ZS -9,7088070÷01 DXS 5,1469190÷03 DYS -1,1119944÷03 OZ_ 1,016617_÷n3

ALT5 5._333824÷01LATS -5.589|868+0P LONS 7.6761789+01 VRS 5.3629113+03 pTR -3.49_3550-02 AZ" -7.9_232P7+0I

LTS -1.5103545÷00 LNS 1,2143226+02 LTE 2,8438920+00 LNE 7,7966303+00 osMP 5,0293607+00 RSMn 1,1377_q9+N2
LIN 1.6766868+02 LAN 5,0168640+01 LAP 5,9667128+01 _R -3,2707319+00 VT 5,3629103+03 _OL_V 4,5243716+01

GEOCENTRIC

X 1.896_59+05 Y -6,_343902+0_ Z -3,6580N_4÷04 DX -2,5263965+03 DY 5,5263675÷03 02 _,67903Ifl÷03

R Z.0357270*05 DEC -I,03_8000+01 RA -1.8741395+01 V 7,103_282+03 pTH -_,20_56_5÷NI A_ 5.?O0?O_n+Nl

GEOGRAPHIC

xo 1.81_1752+05 YG 8._81_898+0_ ZG

ALT 2.0012914+05 LAT -1,03_T1_7+01 LON

EARTH-_OON PLANE

X_P 3.5084028+02 YMP 9,328549_+02 _MP

R_P 9.9682736+02 DEMP -I,0889258+0_ RAMP

XME -2,0357056÷05 YME 9,3285345+0_ ZME

PLANETARY COORDINATES

XM

RM

XSUN

-3.65800_2÷0_ OXO

2.50556_3+01 VE

-1.8909114+01DXMP

6.9389066+01 V_P

-1.6909470+01DXME

1,9030721+05 YM -6.389580g+0_ ZM -3.b193204÷04 DXM

2.03921_0÷05 OEM -1.0223383+01 RAM -1.8505588+01 LOM

3,1929_I0÷0_ DYG -7,81M1612+RW _ZG 3,67q02n1+03

8,4493398÷04 pTE -3,2302341+00 AZE -R,R0_9957+01

;.9778774÷03 DYMP -1,8638387÷03 _ZMP 5,822101_+02

5.3471805+03 PTMP -3.50_6376-02 AZMP -8.37_8865+01

4,7368930+03 DYME -5,2613276÷03 DZME 5.8221015+02

1,4451884+03 DYM

2.5291630+01 VM

4.0024520÷06 ySUN -7,2794710+07 ZSUN -3.1566625+07 RAS -8,6852889+01 LOS

2.7170318+03 qZ_ 1.4595111+03

3o486_246÷03 ARGM -2.187023_+01

3,169_412+02 DES -2,3411888+01

1,367615_+05

1,126857P÷02

1.1230215+02

9.963979Q+02

7.4_03366+0]

3.599999n+0_

GEOCENTRIC OSCULATING ELEMENTS

SMA -8.36_0607+0_ ECC 2.63510PQ+0_ INC 3.4401315÷01 RAN -3.2787871+00 APF 3,8288577+01 RP
VH 5.2629147÷03 RNMP -2.1462138-01APMP 5.6772511+011NMP 6.3358019+00 APO "3.090_271÷05 TFP

TA -5.6820738÷01 EA -4.3555894+01 MA -8.2597073+01 SLR 4,9714295+05 pER 1,6853660÷02 MTA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 9.4704580+02 ECCS 6,4972700-0_ INCS 1,4631954+02 RANS "1.7206859÷02 APFS 2,875_126+01 RPS

VHS -2.2140382+03 RNHP5 5.956_589+01ApMps 6.0448571+011NMPS 1.7365524+_2 APOS 9,9769360+02 TFPS

TAS -7.0332_12+01 EAS -7.02942_2+01 _A5 -7,0259196÷01SLRS 9,0704534+02 PERS 1,977A365+00 MTAS

SELENOCENTPlC UNIT VECTORS

_X -7.b522_58-02 WY 5,_925573-01 WZ -8.321_331-01 PX "9.p354260-01 pY 2.755_220-01 PZ

@x 3,7578361-01 GY 7.8893387-01 OZ 4.8617896-01 SXO 0.0000000 sYO 0.0000000 _Zo

2.66772_-_1

O.O0000qn

**=*** CSM / MOOil REF, /PHASE 12-

MEAN-OF-EPOCH 1969 24 _EC, 196F_ 15 HRS,, 7 MIN$,, 2.205 SEcs. G,M,T,

T ,7_2673635186191+002 HRS. FROM LAUNCH 3 DAYS_ 2 HRS,e 16 MINS.e 2.510 5ECS. G,E.T, RAGR .319g632_750815g+N03

PHASE ELAPSED TIME ,2568198_+06 SEC5,

RESTART COORDINATES ( ER AND ERIHR )

HXYZ -,28817024760452385+000 -.2331372123_745288-001 .11111405403329501-001

RDXYZ -._1957573_1203564-001 .76555782643821096÷000 ,509149_P578576470+000

SELEP_OCENTqlC

XL -9.92_3917÷02 YL -8.0290905+01 ZL 3,82669_1+01 DWL -2.438_699+02 DYL _.4499605+03 _ZL 2.95953R0÷03

RL 9.96_1681÷02 DECL 2,2009599+0_ RAL -1.7537489÷02 VL 5.3498125+03 PTHL -2.145265R-82 AZL -5,63838nR÷01

SELENOORAPHIC

XS 8.4295131+02 YS 5,2703064+02 Z_ 8.7218039+01 DXS 2,7216999+03 DY5 -_,4952030+05 025 1,0838360+03

ALTS 5.7923301÷01LATS 3,8680971+00 LONS 3.2014_74+01 VRS 5,3655569÷03 pTR -2,1384553-02 AZR -7,8317871+01

LTS -1.51d_579+00 LNS 1.21305_7+02 LTE 2.8293337+00 LNE 7._001733÷00 DSMP 5,029_466+00 _SNO 1.136_I2+_2

LIN 1.8766933+02 LAN 5,0032049+01 LAP 3,2451218+01 DR "2.0030594+00 VT 5,365556_÷03 SOLSV 6,05252_7-01

GEOCENTRIC

X 1.8952825+05 Y -6.3373_60+0_ Z -3.59386_4÷04 OX 1.193_827+03 DY 7,1695559÷03 DZ 4.42051_N+03

2.030_861+05 DEC -1.019_791÷01 RA -1,8488633+01 V 8,5069276+03 pTH -1,294790_+01 A7 5.9473_6_+01

GEOGRAPHIC
XG 1.8587569+05 YG ?.3398773+0_ ZG

ALT 1.996050_+05 LAT -1,0195g24+01 LON

EARTH-MOON PLANE

XMP 9.0889241+02 YMP 4.0328608+0p ZMP

RMP 9.96_1682+02 DEMP 3,69_0773+0N RAMP

X_E -2.O30_821+85 Y_E 4.0328359+02 ZME

PLANETARY COORDINATES

XM
RM

XSUN

-3,59386_1+04 DXG 2,8825061+04 DY8 -7,6100352+04 DZG _._205175+03

2.1548119+01 VE 8.1495833+04 pTE -1,3_0269R÷00 AZE -8.7081252+01

6.419824_÷01DXMP
2.3927414÷01 VMP

6,4197527÷01DXME

2.130P0;3+03 DYMP -4.8836092+03 DZMP ;.8013_63+_

5°3498125+03 _TMP -2t1453281-02 AZMP -8._38798+01

1.8898139+03 OYME -8.2804525+03 DZMF 4.8_13_61÷_

1,9052089+05 YM -6.3293169÷04 ZM -3,5976911+04 DXH 1,4373_97+03 DYM

2.0395710+05 OEM -I,0159819+01 RAM -I,8377080+01 LOM 2,1659873+01 VM

4,0171_90+06 YSUN -7,27939P8÷07 ZSUN -3.1566311+07 RAS -8,5841323_01 LOS

2.7195953+03 _Z_ 1,4609750+0_

3.4053811+03 ARGM -2.172P7R3+01

3,1519542+02 DES -2.3_I1655+81

GEOCENTRIC oSCULATING ELEMENTS

SMA -4.67560_9+0_ ECC 5,2118979÷00 INC 3,1556_P1+01 RAN -1,_621005+00 APF -4,3555021+00 RP

VH 7.0390803+03 RNMP -9.2567810-01APMP 1o5724367÷01 ZNMP 3.3242380+00 APO -2.904345P+05 TFP

TA -1.5411961+01 EA -1,2820884+01 MA -5,45567_8÷01 SLR 1,2232226+06 pER 7=04_0989÷01 MTA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 9.9721373+02 ECCS 8,8248581-0_ INCS 1,4632028+02 RAHS "1,7206R50+02 ApFS 2,9097477+01 RPS

VHS -2.2129437+03 RNMP5 5,9427758+01APMPS 6.0794609+011NMPS 1,7365588+02 ApOS 9,9809374÷02 TFP5

TAS -2.5127722_01 EAS -2.5104901+01 MAS -2.5083448÷01SLPS 9.9721291+02 PER5 1.9783363+00 MTAS

SELENOCENIRIC UNIT VECTORS

_x -7.6521795-02 _Y 5,492k493-01 WZ -R,32150_9-01 PX -9,2127501-01 PY 2,802P709-01 PZ

1.98922_,+05

8,4942_1+01

1,010622_+02

9.983337_+0_

7,4405_47÷01

3.599994R÷02

2.696754_-DI
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_x 3.8130923-01 QT 7.8727553-01 OZ _.8156215-01 SXO 0.0000000 sYO 0.0000000 SZO 0.0000000

• $$,5¢ CSM / MOON REF. /PHASE 12- 5

MEAN-OF-EPOCH 1969 29 DEC. 1968. 15 HRS** _2 MZNS.* 2.205 SECS. G.M.T.

T .7_51736381861915002 HRS. FROM LAUNCH 3 DAYS÷ 2 NRS.e 31MINS.. 2.510 SECS. 6.E.T.

PHASE ELAPSED TIME *2577198_+06 SECS*

RESTART COORDINATES | ER AND ER/HR )

RXYZ -.211181967166275_5+000 .155530214157_22A6÷000 .12206528299_215385000

RDXYZ *62510537039513657+000 .5889682731515227R+000 .331177687217895_5$000

SELENOCENTRIC

XL -7.2729666+02 YL 5.3563571+02 ZL _.2038472÷02 OXL 3.6335_14÷03 DYL 3._23_967÷03 DZL 1.92503_1+03

RL 9.9628779+02 DECL 2._957828+01 RAL 1._362926÷02 VL 5.3505830+03 PTHL 3.6788077-03 AZL -6*662119n÷01

SELENOGRAPHIC

XS 9.50_9950+02 YS *2.2932071+0? ZS 1.9118579÷02 OXS -1*3477343+03 OYS -5.1701314+03 DZS 5.0079_66+02

ALTS 5.779_2_8+01LATS 1.1063578÷01LONS -1.3564156+01 VRS 5.$663247÷03 pTR 3.6684908-03 AZ_ -8.45_2A1+_|

LTS -1.5105611+00 LNS 1.2117868+07 LTE _.8147633÷00 LNE 7*8036613÷00 oSMP 5°0295316+00 RSMP 1.13513_÷02
LIN 1._767237+02 LAN 4.9908221+01 LAp -2.3089115÷01 DR 3.4359097-01 vT 5.36632_?+03 50LSV -4._079989+01

GEOCE;_TRIC

X 1.9000571+05 Y -6.235_517+0_ Z -_.5380019÷0W DX 5.0630_77÷03 DY 6.1456399÷03 DZ 3.387467_+0_

R 2.0307131+05 DEC -1.0021927+0! RA -1.8168376÷01 V 8*6552235+03 pTH 1.514_133+01 AZ 6.263_31fl+01

GEOGRAPHIC

XG 1.9007120+05 YG 6.215_619+0_ ZG -3.53_0015÷0_ _XG 2*798_719+04 DYG -7.62660835N_ DZG 3*38787_0÷03

ALT 1.9963072+05 LAT -1.0023042+01 LON 1.8108108+01 VE 8.1308887÷0_ pTE 1.5931832500 AZE -8.7292359501

EART,I-_OON PLANE

X_P 9,1885021+02 YMP -3.69W1940+02 ZMP 1.0877938÷02 DXMP -2.004WW_4+0_ DYMP -W,9602316+03 DZMP 8.9683517+01

_'U' 9,9628779+02 DEMP 6,2686193+0N RAMP -2,1902360÷01 VMP 5,35058_9+03 pTMR 3,6787615-03 AZMP -8,903_2N7+01

XRE -2.030739_+05 YME -3.69_20_9502 ZME 1.0877905+02 DXME -2.245436fl+03 _YME -8.3563298+03 OZ_E 8.9683473÷01

PLANETARY COORDINATES

X_ 1.9071301+05 YM -6.2890152+0_ ZM -3.5760_03÷0W OXM 1*4295063+03 DYM 2.72_1_11503 _ZM 1*W62_292+03

Ra 2,0399279+05 DEM -1,0096249+0J RAM -I,8248870+01 LOM 1,8027615+01 VM 3.4047379503 4RGM -2.1587_20+0!

XSUr_ R.0318_59+06 YSUN -7,2793263+07 ZSUN -3,15659_650? RAS -8,6829760+01 LOS 3,094_672+02 _ES -2,3_11422+N]

GEOCenTRIC OSCULATING ELEMENTS

S_A -W._98878+04 ECC 5.3767125500 INC 2,9009_4÷0] R_N _.1535_64-01 APF -3,8959018+01 RP

V+¢ 7.215_000_03 RNMP -2.79069_5+00 APMP -1.503_323÷011N_P 6.0764603-01 APO -2.8378652505 TFP
TA 1.7929517+01 EA 1.5062898+01 MA 6.68607_6÷01 SLR 1*2_19206+06 pER 6.5_021_3+01 MTA

SELE_JOCEI_TRIC OSCULATING ELEMENTS

S_AS 9.9724289+02 ECCS 9.5988812-0_ INCS 1,4632W00÷02 RAMS -1*7206477÷02 APFS 4,570_539+01 RPS

V_ -2.2126631÷03 RNMPS 5.9320745+01 APMpS 7.713611_÷01 ]N_PS 1.7365001+02 APOS 9.9820013+02 TFPS

TA_ 3.839873_÷00 EA8 3.8359927+0_ MAS 3.8323133÷00 SLRS 9.972_19t÷02 PERS 1.9784230+00 MTA_

SELE_OCEhTRIC UNIT VECTORS

wx -7.6550138-02 WY 5.W91863_-01 WZ -8,32186fi3-01 PX -7.738R641-01 PY 4.9358050-01 PZ

_x b.2873030-01 QY 6,7436631-01 QZ 3.8720226-01 SXO 0,0000000 sYO 0.0000000 SZO

RAGR .32372351_252751÷003

1,9;7587750_

6,2370595+01

l*O0718_q+oP

9.9628565÷02
7.4_963n2÷01

3.5999999+0_

3,9691310-01

0.0000000

****** CS_ / MOOH REF, /PHASE 12- 6

MEAN-OF-EPOCH 1969 21 DEC, 196A, 15 HRS*, 37 MINS., 2.205 SECS. G.M,T,

T *7_7673638186191+00_ HRS. FROM LAUNCH 3 DAY_* 2 HRS*e _6 MINS.* 2.51N SECt. G.E.T.

PHASE ELAPSED TIME .256619A_+06 SECS°

RESTART COORDINATES ( ER AND ER/HR )

RXyZ -.7_4746986_1q75483-002 .2411080138_91855÷000 .159796_0322941_1_+000

R_XYZ .91718195015720250÷000 .592_385099_716158-001 -,4533869_621335504-001

SELENOCENTRIC

XL -2.599298W+01 YL 8.3035998+0_ ZL 5.50328_W÷02 DXL 5,3313080+03 DYL 3.4459953+02 DZL -2.635W0_+_

RL 9._651132+02 OECL 3.352186_+01 RAL 9°1792960+01 VL 5*3489298+03 PTHL 2.7208494-02 AZL -9°3_061?1÷N1

SELENOGRAPi_IC

XS 4,H47_950+02 YS -8*4728388+02 Z_ 2,00_3062÷02 DxS -_,6038063+03 DYS -2,7273466+03 DZS -_.82_7007502
ALTS 5._01T791+01LATS 1.1603181+01LONS -6.0225698_01 VRS 5,3646747+03 pTR 2.71_326-02 AZR -9.11793_3+01

LTS -1.51066_4+00 LNS 1,2105189+02 LTE 2°8001807÷00 L_E 7.8070943+00 _SMP 5.0296167+00 RSMP 1.13382_+02

LI_; 1.6767266+02 LAN 4.9795215+01 LAP -1.9972728÷02 DR 2._401522+00 VT 5.36467W0+03 SOLSV -7*90281_A50t

GEOCENTRIC

X 1.9091818+05 Y -6,1656399÷0_ Z -3.4993351÷0_ DX 6*7529662+03 DY 3,0692688÷03 DZ 1,2003335+03
R 2.0365607+05 OEC -9.8939873+00 RA -1.7897691÷01 V 7.51_237_+03 pTH _.3738800+01 AZ 6.696218_+0]

GEOGRAPHIC

X5 1.9W13238+05 TG S*063_7RO÷O_ ZG -3._993351÷0W _XG 2.8@79619+04 DYG -7.9797883+0M DZO 1.2_032_2+03

ALT 2.0021218+05 LAT -9.8950852÷00 LON 1.W618527'01 VE 8.4084842+04 pTE 3.5_221_1+00 AZE -R,8519311+0!

EARTH-_OON PLANE

X_R 3.TWSoBsw÷02 YMP -9,1925226+0? ZMP 8,8053951+01DXuP -4°92978W5+03 DYMP -2,0481357+03 _ZMP -3.5k53163+0_

R_P 9.9651133+02 DEMP 5*0693936+0N RAMP -6.78337_0÷01 VMP 5*3_89295÷03 PTMP 2.7209637-02 ATMP -9.3817772+01

XME -2.0365398+05 YME -9.1925279+02 ZME 8,8053290+01DXME -5.1707809+03 DYME -5.4_06892503 07MF -3*5_53162+0_

PLANETARY COORDINATES

XM 1.9094_16+05 YM -6._48675950_ ZM -_,5543679÷0_ DXM 1.4216582+03 DYM 2.7246694+03 OZM 1._638739503

R_ 2,0400049+05 DEN -1,003265_+01 RAM -1,8120758+01 LOM 2,4395_60+01 VM 3.4040949+03 ARGU -2,11_609#+01

XSUN _.0_65_24+06 YSUN -7,2792536+87 ZSUN -3.1565680_07 RAS "8°6818196÷01 LOS 3,_56P80|÷02 _ -2_3_111A7501

GEOCENTRIC OSCULATING ELEMENTS

SMA -6.871899_÷0_ ECC 2.9459779+00 INC 2,_965717÷01 RAN 4.1036915500 APF -8,133_309+01 RP

VH 5,8062606+03 RNMP -1.793652_+02 APMP 1,2231129÷02 INMP 3.?680789+00 APO -2,7116863÷08 TFP

TA 5.7311757+01 EA 4.6348954+N1 MA 1.0558096_02 SLR 5.2767842+05 pER 1.2851154+02 MTA

SELENOCENTPIC OSCULATIN8 ELEMENTS

SMAS 9°9707329+02 ECCS 7.3700763-0w INCS 1.4632561+02 RAN5 -1.7205574+02 APFS 5.4982346+01 RP5

VHS -2*213W683+03 RNMPS 5.9226_9+01APMPS fl.67_6030÷011NPPS 1.7365681÷02 APOS 9.9780813÷02 TFPS

TAS _.01_5100+01 EAS _*0115608+01 MA5 q.0088399÷01SLRS 9.9707271+02 PERS 1.977918_+00 MTA%

SELENOCEI;TRIC UNIT VECTORS

wx -7,6633365-02 WY 5,491507_-01 wZ -R,3_02_9-01 PX -6,6251896-01 PY 5.9570365-01 PZ

RAGR .3_7;037809973_3÷N03

9*9633815+0_

7,aS471nR+OI

3*59999_q+0_

R*5_09RAS-qt

1.3372561585

3,705708_+01

1*0984311+02
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QX 7,_511W71-01 Qy 5.861;898-01 QZ 3.1_17200-01 sxO O,O00OO00 syO O.O0000OO 5Zn O.O0000no

*****o CSM I MOON RCF, /PHASE 12- 7

MEAN-OF-EPOCH 1969 24 nEC* 1968_ 15 HRS,_ S2 MINS.e 2.205 SECS, G,M,T,

T .750173638186191+002 HRS. FROM LAUNCH 3 DAYS. 3 HR_,w I MINS.t 2,510 SECS. G.E.T,

PHASE ELAPSED TIME ,25951985+0& SECS.

RESTART COORDINATES I ER AND ER/HR }

RXYZ .20062433341726784_000 ,I8_P0558975009056_000 .ln175006942062003+000

R_XyZ ,65970720801446082+0fl0 -,50_32005363075946+000 -.39_25157231509038+000

SELENOCENTRIC

XL 6.9093686+0@ YL 6.27503_5_0_ ZL 3.50W2088+02 DXL

RL 9,9697013÷02 DECL 2.0578197+01 RAL 4,22_5503+01 VL

SELENOGRAP_41C

XS -2,732fl626+02 YS -9,5459GQ1+02 ZS 8o95013_5+01 DXS "5,_837900+03 DYS

ALTS 5,8476605+01 LATS 5,150S7O;+ON LOH% -1.0597561+02 VRS 5,3621659+03 pTR

LTS -1,5107679_00 LNS 1.2092509+0_ LTE P,7855860+00 LNE 7.R10_720+00 _SMP

LIN _.b767070÷02 LAN 4.9669093+01 LAP -2.56694G0÷02 OR 3.3542727÷00 VT

GEOCENTRIC

X 1.9184510+05 Y -6.1455488+04 ? -3,W976322÷04 DX 5,2W84889+03 DY -2,1009646÷02 DF -R.26358_9_02

k 2.fl_;618_+05 DEC -9,8;976N3+ON RA -1,7762293+01 V 5.3172968+03 pTH 7,4711896÷01 AZ R.?flR1812÷01

GEOGRApHiC

X3 1.9775113÷05 YG 3.8416221+01s 2G -3,4976321+04 DX6 2.1723593+04 oYG -R.5278302+0_ nZ_ -8,26739_7÷N_

_LT 2,0101829+05 LAY -9.8508;91+0_ LON 1.0993661÷01 VE 8.R005809+04 pTE 3,3411966+0N AZE -8.996502F+01

EARTH-MOON PLANE

XMP -3,9565957÷02 YMP -9,1498459+02 IMP 1,44963N4÷01DXMP -4,R824233÷n3 _yMP 2,0983281+03 DZMP -5,85780_0+02

R_P 9.9697013+02 DEHP 8.331306N-01 RAMP -1.1338446+02 VMP 5,3_6_127÷03 PTHP 3,5732437-02 AZHP -9,6291002÷01

X_ -2,0445984+05 YHE -9.149839t+02 ZME 1,4_96070+010XME "5.123_199+03 DyME -1,2965810÷03 OZM_ -5.857_+02

PLA:_ETARY COORDINATES

X _, 1.9115W17+05 Y_ -6.20R29g2÷04 ZM -_,b3267W2+0W DXM 1.41380S6+03 DYM 2,7271798÷03 DZM 1,WG5_OnO+03

R_; 2.0406918÷05 DEN -9.9690302+0n RAM -1,7992744+01 LOM 1.0763210+01 VM 3.403_522÷03 ARGM -2.130_828÷01

XSU_ ;,0612391+06 YSUN -7.2791606+07 ZSUN -3.1565364÷07 RAS -8,6806632+01 LoS 3.0194931+02 DES -2.3_10952÷01

RAGR .33124;0_7741935+003

3,8346833+_3 DYL -2,9372763÷03 _ZL -2,291668_÷03

5.3_6_128+03 PTHL 3,5732227-02 AZL -1.1726358+0_

1.35_8401+03 DZ_ °1.03552_3÷03

3.5627352-02 AZR -1.0118373÷02

5,0297008÷00 RSMP 1,13251_2+0P

5,3621648+03 SOL_V -;,30499_+01

1.73697_2÷fll;

2.q84;g_2÷01

1.6366237*0P

9.96_25_82

7,WS6ws_q÷01
3o59999o0_0_

GEOCENTRIC OSCULATING ELFMENTS

S_A -_,1279661+05 ECC 1.04207R3÷O0 INC t.OQ727_W÷01 RAN 6.0037418+01 APF 1.3953747÷02 RP

Vk* 2.3690098+03 RNMP -1.7973977÷07 APMp 3.7510008+011NMP 2.47109_6÷01 APO "8._296300÷05 YFP
TA 1._246027+02 EA 5.1668950÷01 MA 9.77451_0+00 SLR 3.5_70_85+04 pER 1._478752÷03 MTA

SELENOCENTPlC OSCULATING ELEMENTS

SMAS 9,9705246+02 ECCS 6.29093_6-0_ INCS 1.4632939+02 RANS "1.7_85058+02 ApFS fi,816_280÷81 RP_

VHS -2.21_24_6+03 RNMPS 5.910189_+01APMpS 8,9940815+011NHPS 1,7365429÷02 ApoS 9.9767967+02 TFP%

TAS 8,2499748÷01 EAS _,245p323+01 HAS R,2_22590÷01SLRS 9,97_5201÷fl2 PERS 1,977_564÷00 _TA_

SELE_OCENTRIC UNIT VECTORS

*x -7.66_5295-02 _Y 5.4916183-01 WZ -R.3219028-01 PX -6,2013923-01 PY 6,2729299-01 P2

QX 7,_07_b8-01 QY 5.5219992-fll OZ 2.9245269-01 SXO 0._000000 sYO 0,0000000 SZO

4.7109529-01

0,00000_

****** CSM / _00:_ R[F, /PHASE 12- 8

MEAN-OF-EPOCH 1969 2 _ DEC, 196_, 16 HRS._ 7 _INS,. 2.205 SEcs, G.M,T.

T ,7h267363_186191+002 HRS, FROM LAUNCH 3 DAYS. 3 HRS._ 16 HINS. e 2.510 SEcs, G,E.T.

PHASE ELAPSED TIME ,2604198S+06 SECS,

RESTART COORDIHATES ( ER AND FR/HR )

RXYZ .28874661712715_01+000 .14230247566032982-001 -.1721657f1349406FnR-o01

RL, XYZ .793666787070740NG-00_ -,7670745753_941140+000 -.50690536471600519÷000

SELE_,OCENT_IC

×L 9.94_2_15+G2 YL 4.9008026+01 7L -5,9292751+01 DXL 4,6133507+01 DYL -_._5fl7781+03 _ZL -2,946_912÷0_

RL 9.97_9_99+02 DECL -3.4081066+0N RAL 2.821_1_8+00 VL 5,3445899+03 PTHL 2.220_323-02 _ZL -1,23527n1÷02

SELE_IOGRAp:tIC

XS -8.6701053+02 YS -4.87207_1+0_ ZS -7.5038210+01 OXS -2,5049526+_3 DYS 4.6171071÷03 _Z_ -I,0681217÷03

ALTS 5.8901_72+01 LATS -4.31_67R9+00 LON% -1,5066212+02 VRS 5°3603_98+_3 pTR 2.2140025-02 AZP -1,01525_n÷02

LTS -1.510871_+00 LNS 1.2079830÷02 LT_ 2,7709795+00 LNE 7.8137956+00 _sMP 5,0297840÷00 RSVP 1.1312116+02

LI_ 1.6767155+02 LAN 4.9532628+01 LAP -2.79673_1+02 DR 2.0713267+00 VT 5.3603493+0_ SOLSV 1,56948_÷00

GEOCENTWIC

x 1,92357_2+05 Y -6.1629_48+0_ Z -3.51688_7+09 _X 1,4520820÷03 DY °1,7291058÷03 O_ -I._797567_

@,0502796+05 DEC -9,8769134+0_ RA -1.77650_1+01 V 2,6996347+03 pTH 5.22_942÷01 AF -t.33196_7+02

GEOGRAPHIC

XG 2.003_28_+05 YG 2.5423066+0_ 2G -3,5168887÷04 OXG 1o3311089+04 DYG -R.9738871+0_ DZ_ -1,47980_h+0_

ALT 2.0158w37+05 LAT -9.8780020÷00 LON 7,23062_0÷00 VE 9.073259R÷04 pTE

EARTH-MOON PLANE

X_F' -9.2775640+02 YMP -3.5982279+0P IMP -6,7767438+01DX_P -1,8975546+03 DYHP

R_P 9.9739499+02 DEHP -3.8959306+0N RAMp -1,b880162+02 VMP 5.3_45899÷n3 PTMP

X_E -2,0502764÷05 YME -3°5982145÷0? ZME -6,7767660+01DXME "2,1385_93÷03 _yME

PLANETARY COORDINATES

X_ 1.9136300+05 YM -6*1678855+0_ ZM -3.5t09599÷09 DXM 1*4059985+03 DYM

R_ 2,_409988+05 DEM -9.9053816+0fl RAM -1°7864876+01 LOH 7,1308608+00 VH

XSUN 4,0759355+06 YSUN -7.2791073÷07 ZSUN -3,15650t_6÷07 RAS "R,6795069÷01 LOS

GEOCENTRIC OSCULATING ELEMENTS

S_A 1.513110R+05 ECC 8,2043955-01 INC 1.35906_+02 R_N 1.7258782+_2 APF

vH -2,05;1922+05 RNMp -1,7983496÷07 ApMp -3.3757471÷02 INMP 1,6363207+02 APO

TA 1.576;191÷02 EA I*15639_4+0P MA 7,32603_2+01 SLR 4.9;60402+04 pER

SELE_;OCZ:_TPIC OSCUL_TIHG ELEMENTS

S_A5 9._722211+02 ECCS 4.2457702-0_ INCS 1,9632533+02 RANS "1,7205056+02 ApFS

VHS -2,2144570+03 RNMPS 5,6965930+01 APMpS -2,5619660+02 INMPS 1.7365512+02 ApoS

TA5 1,1_13473÷02 EAS 1,1410407+02 HAS 1.14081A6+02 SLRS 9,9722_85+02 pERS

5ELENOCENTRIC UNIT VECTORS

wx -?.6683640-02 _Y 5,4914831-01 WZ -R,3219936-01 PX -4,1505682-01 PY

RAGR ,335004314_86S27+_Q3

4,9746157+03 DTM_ -4,6596862+02

2.2204622-02 AZMP -9°50117_6+0_

1.5803505÷03 nZMF -4.6596861+02

2.7296726+03 DZ_ 1.96673_6÷03

3,402R097+03 ARGM -2,1163612+01

2.9820061+02 DE_ -2.3410717+01

3,6629367÷01 RP 2.7169;n7+0_

2.Ts4526fl÷Ofi TFP -_.I8595_+0n

4.100_56S_02 MTA _.59999_9+02

7.207F460_01 RP_ g.967987p+NP

9,976454_÷02 TFP% 7,;640;_P+01

1.97_3612÷00 MTAS 3.59999_q÷02

7.9131796-01 PZ 5,27;2356-01

1.3489322÷00 _ZE -9,071386_÷N1
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OX 9.0655808-01 GY 3.85_5461-01 GZ 1,7108069-01 S_O O.O000OO0 SYO O*O00000O SZO O,O0000nO

¢¢*e,e C_M / MOON REF. /PHASE 12- 9

MEAN-OF-EP_H I969 24 DEC. 1968, 16 HR%., 21MINS.. 5.955 SECS. G.M.T.

T .755017388186191÷002 HRS. FROM LAUNCH 3 DAYSJ 3 HRS.° 30 MINS. e 6.260 SECs. G.E.T. RAGR .3385295G_559582÷003

PHASE ELAPSED TIME .26126359÷06 SECS.

RESTART COORDINATES ( ER ANO ER/HR |

RXYZ .21409751227773067+000 -.15317982_9?999080÷D00 -,12079973989815839+000

RUXYZ "'61522442814_25089+000 -,59493676_69836907+D00 -.33fi82074052_3_9_0+000

SELENOCENTRIC

XL 7.3733770÷02 YL "5.275411_+02 ZL -_o1602627+02 DXL -3o5761180÷03 DYL -3°458191840_ DZL -1.9520269÷03

RL 9.9751911+02 DECL -2._649171÷01 RAL -3.55824_5+01 VL 5.3_39797+03 PTHL -4.0169599-03 AZL -1.136985_÷02

SELENOGRAPHIC

XS -9.5290223+0_ ¥S 2o255M350÷0_ ZS -1.9018379+02 DXS [.3257339,03 DYS 5°1677922+03 DZS -5.1500766÷0_

ALTS 5.9025586+01LATS -1.099$116÷01LONS 1.6668593+02 VRS 5.3597409÷05 pTR -;.0057219"03 AZR -9.55962n5+01

LT_ -1.5109687÷00 LNS 1°2067944+0_ LTE 2.75727_3+00 LNE 7.8168613+00 DSMP 5.0298630+00 RSMP 1.1299_7_+02

LIN 1.6767_41÷02 LAN 4.9516710+01 LAP 1.5187895_02 DR "3.7_TIS77-01 VT 5.5597409÷03 SOLSV 4.55636_2+01

GEOCENTRIC

X 1._229506+05 Y -6.182T182+04 Z -3.5321855+0_ _X "_.1775595+03 DY -7*2619817+02 D_ -4.83964_7+0_
_< 2.0505517+05 DEC -9.9189764+00 RA -1.7823763+01 V _.3_59036÷03 PTH -_.7867495+01 A 7 -1.2056_A7+02

GEOGRAPHIC

XG 2.0158109+05 YG 1.2847271÷04 ZG -5.5321852+04 DXG 3.9317151_03 DYG -9o0788839+04 OZG -4.85911_q+02

4LT 2.0161158+05 LAT -9.9200695+0n LON 3,6466721+00 VE 9.0875225÷n4 PTE -1°0969252+00 AZE -9.0501_+01

EARTH-MOON PLANE

X_P -9.2146900+02 YMP 3.662_176+02 ZMP -1,0872388+02 OXMP _.9855563+05 OYMP 4.9612829+03 _MP -9.6410661+01

R_P 9.9751910+02 DEMP -6,2573455+0n RAMp 1,5832552+02 VMP _,3_59797+03 PTMP -4.0170334-0_ AZMP -9°106039_÷01

X_L -2.0505481+05 yME 3.6622109+02 ZME -1,0872401÷02 DXME 1.7_25652÷03 DYNE 1.5676210+03 nZMr -9.6410661+01

PLANETARy COORDINATES

X_ 1.9155772+05 YM -6.12996_1+08 ZM -3.4905826+0_ OXM 1.39_578_03 OYM
RM 2,0413535+05 DEM -9,8W56881+00 RAM -1,7744988+01 LOM 3,7254481+00 VM

XSUr 4.0897133÷06 YSUN -7,27903_5+07 ZSUN -3.156_746+07 RAS "_,6784227÷01 LOS

GEOCENTRIC OSCULATING ELEMENTS

S_A 1.3553813+05 ECC 8.1752767-01 INC 1.1820386+02 RAN 1o7856018+02 APF

VH -2._076078+03 RNMP -1.7961209+0_ APMp -1.6751610+011NMP 1.76_5597+02 APO

TA -1.6275720+02 EA -1o28856?2+02 MA -9.2580980+01 SLR _.4951019÷04 PER

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 9.9724259÷02 ECCS 2o8601827-04 INCS 1.16528_;+02 RAMS -1,72_4698+02 APF5

VHS -2.21_5969+03 RNMPS 5.8866222+01 APeS 6.6415430+01 IN_*PS 1.7365709+_2 APOS

TAS -1.6581786+02 EAS -1.6581011+02 MAS -1.65806fl8÷02 SLRS 9.9724p_4+02 pERS

SELE_OCENT_IC UNIT VECTORS

*X "7.67108W5-02 WY 5.4909299-01 WZ -8.3223335-01 PX "8._061471-01 PY

lx 4.6758222-01 GY 7.5702690-01 GZ ;.5637386-01 SXO 0°000000_ SYO

2.7519936+03 DZM 1,4680673+03

3.4022078+03 _RG_ -2.105126_÷0!

2.9468621+02 _ES -2.54104_+01

1.8393450+00 RP 2.4731960+0_

2.465_431+05 TFP 1.6471778+02

3.4766_80÷02 MTA 3.59999g9+02

3._598897+01 RPS 9.96957_7+0_

9.9752781÷02 TFP_ 7.691291_+01

1.9784222+00 MTAS 5.5999999÷0_

3.5412870-01 PZ 3.1481_9-C1

O.ODOOO00 SZO OoO_O00nO

***t** CS_ / MOON REF, /PHASE 12- 10

MEAN-OF-EPOCH 1969 24 DEC, 1968_ 16 HRS,e 36 MINS°, 3.955 SEcs, G.M.T.

T .757517588185191÷002 HRS* FROM LAUNCH 3 DAYS° 3 HRS*e _5 MINS,. 6.260 SECS, G,E.T, RAGR .34228@831504174÷_03

PHASE ELAPSED TI_E .26216559+06 SECS,

RESTaR_ COOROINATES ( ER AND ER/HR )

RXYZ .11965203607582165-001 -,2409977282532862_÷000 -,1600984472719n818+008

RDXYZ -o91602204125294102+000 -.70276292512_95969-001 .381598899906928T_-001

SELENOCENT_IC

XL 4.1207366_01 YL -5.2998016+02 ZL -5°5156152+02 DXL -5°3245658+_3 OYL -4.0_49534+02 DZL 2.21812_5+0_

RL 9,_727861+02 OECL -5,3563860+01 RAL -_,71576?6+01 VL 5.54_8170+05 PTHL -2.8668272-02 AZL -_.71645n0+01

SELENOGRAPHIC

XS -4,9020735+02 YS 8,_478865+0_ ZS -2.0156208+02 DXS _°58R4584÷05 DYS 2.7471564÷03 DZS 3,6759079+02
ALTS 5,8705082+01LATS -1°1860495+01LONS 1.20125_9÷02 VRS 5.56_5745+_3 pTR -2,8583697-02 AZR -0,Sgg05_3+01

LTS -1.5110725+00 LNS 1.2055265+02 LTE 2,7_26460+00 LNE 7,8200784+00 DSMP 5.0299_57+00 RSMP 1.1286816+0_

LIN 1.6767476÷02 LAN _.9503575+01 LAP 5.9697735+01 DR -2.6742812÷_0 VT 5.3605738+03 SOLSV 7o9041752+0T

GEOCENTRIC

X 1,918055D÷85 Y -8.172_774+0_ Z -3.5239633+0_ DX "3._338_31+n3 DY 2.3259568+03 DZ 1.691281_÷03

2.0455104+05 DEC -9.920_899+00 RA -1.7838651+01 V 4.8729560+05 PTH -7.5906144+01 AZ ;°8329078+01

GEOGRApHIc

XG 2.0149217+05 YG -4.5185521+02 ZG -3,5239632÷04 oXG °9°6551966÷05 DYG -R,8257574+09 DZG 1o69116_9+03

ALT 2.0110745+05 LAT -9.9213859+0_ LON 3.5987151+02 VE R._396439+0_ PTE -3.0361434+00 AZF -R.9_17122+01

EARTH-MOON PLANE

XMP -3.799270G+0_ YMP 9,1776657+02 ZMP "R,9020011+01DX_P 9.9169092+03 _yMP 2.0663315+03 D_MP 5,40340_3+Dp

RMP 9.9727861+02 OEMP -5.1212054+00 RAMp 1.1248005+02 VMP 5.3448170÷03 PTMP -2.866825_-n2 AZMP -8.625o_7_÷01

XME -2.0_54896+05 YME 9.1776682+02 ZME -0.9020133+01DXME 4°8759237÷03 DYME -1,5266875÷03 DZME 3.483_P_+0_

PLANETARY COORDINATES

XM 1.9176430+05 YM -6.0894795+0_ ZM -3._688272+04 OXM 1.3907127÷n5 DYM _.734_522+03 DZ_ 1.4694_qw÷0_

_M 2.0416904+05 DEN -9,7819912+00 RAM -1.7617257+01 LOM 9.291_477-fl2 VM 3,4015659+03 _RGM -2.08901_÷0T

XSIJH 4,1044095+06 YSUN -7,27896_8÷07 ZSUN -5.1564428+07 RAS "8,6772664+01 LOS 2.9093750+02 DES -2.3410256+01

GEOCENTRIC OSCULATING ELEMENTS

SMA -2,1173547+06 ECC 1.0077524+0n INC 4,2624529+01 RAN -6,8840469÷00 &PF 1,3161111+_2 R_

VH 1.0460159+05 RNMP -1.6305992-01 APMp 1._625193÷02 ZNMP 1._859638÷_1 APO -4._511241+06 TFP

TA -1.4634919+02 EA -2_3886893+01 MA -0.G859510-01 SLR 3.2956529+09 PER 2,1_66385+09 MTA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 9,9707413+02 ECCS 5,4075732-04 INCS 1,4633054+02 RANS -1,7205805+0_ APFS 2,6581352+01 RPS

VHS -2.2146709+03 RNMpS 5.877_022+01 APMpS 5.8437359+011NMPS 1.7365597+02 APOS 9.9761328+02 TFPS

TAS -1.1232114+02 EAS -1.1228_8+02 NAS -I.1285972÷02 SLRS 9.9707380+82 PERS 1.977920G+00 MTAS

SELENOCENTRTC UNIT VECTORS

wx -7.6793161-o2 _y 5.4q05657-01 MZ -0.3224979-01 PX -9.3726299-_1 pY 2.9_94082-01 PZ

1.6414620+04

1.28?3752+02

1.728085_+0p

9°9655497÷02

7,6360518÷01
3.599999_+0_

2,48076_7-n1
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QX 3,q006007-01 @Y 7.9908752-91 QZ _.9580063-01 SXO 0,0000000 S¥0 0.0000000 SZO 0,0000000

*e$*** CSM / MOON REF. /PHASE 12- 11

MEAN-OF-EPOCH 1969

.760017386186191+002 HRS. FROM LAUNCH 3 DAYS, _ HRS.p

PHASE ELAPSED TIME .26306559÷n6 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXyZ -.19728650_87966347+000

ROXyZ -o66901575_2926;99;+000

2; DEC. 1965. 16 HRS.. 51 MJNS,.

0 MINS.,

-.15_69767628220028+000

._96585090616;7252+000

YL -6,3605652+02 ZL -3.56919;3+02 OIL

DECL -2.09Rlllfl*Ol RAL -1.3688757+02 VL

YS 9.558606;÷07 ZS -9.2351083+01 DIS
LATS -5.3155620+00 LONS 7.;377663+01 VRS

LNS 1.20_2556÷02 LTE 2.7280051+00 LNE
bAN _.9177731÷01 LAP -1.0330553+02 DR

SELENDCENT_IC

XL -6,79_;160+02

HL 9.96_1;|Z+02

SELENOGRAPHIC

XS 2.672_281÷0_

ALTS 5._320609+01

LTS -1.5111760÷0Q

LIN 1.b767280+02

GEOCENTRIC

X 1.9129027÷05

,_ 2.n381673.05

OEO_RAPHZC

XG 2.0038_29+05

ALT 2.003731_÷05

EART_-_OON PLANE

X'IP 3.900615U_02

R_P 9.9681_13+02

X"t -2.0381;68+05

PLANETARY COORDINATES

Y -6.1125670+09 7 -3,;527_26÷0_ DX

DEC -9.5387665÷0_ RA -1.7720971+01 V

Y@ -1.3207576÷0_ ZG -3.;527_27+0_ 0X6

bAT -9,8595577+00 LON 3.5622595+02 VE

YMP 9.17187_R+02 ZMP -1.6027090+01DXMP

DEMP -9.2125917-01 RAMp 6.6960978+01 VMP

YME 9.1715755+07 ZME -1,60270n7÷01DXME

X_ 1.91969T1+05 YM -6,0;89580÷09 ZM -3.;;705nR+0; DIM

H_' 2.u_20_73+05 DEM -9,7182689+0n RAM -1.7_89_0+01 LOM

XSUN ;,1191055+06 YSUN -7,278590R+07 ZSUN -3.156_105+07 RAS

GEOCENTRIC OSCULATING ELEMENTS

SMA -7.9_95697+0_ ECC 2.786R701+0_ INC 3._2_01_2+01 R^N

VH 5.3g83757÷03 RNMP -2,1585792-01APMP 5.392_501+011N_P

TA -5.3970810÷01 EA -_.18_29+01 MA -R.5_27530+01 SLR

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 9.9705155+02 ECCS 6,5362616-09 INCS 1.W632931+02 RANS

VH_ -2.21_00_7+03 RNMPS 5.86_815A÷01 APMpS _.0532_59+01 INMPS

T_S -6.8696170+01 EAS -6.8656593÷01 MAS -6.8621711+01SLRS

SELEhOCENT_IC UNIT VECTORS

_x -7.68_6037-02 WY 5._906723-01 WZ -R.32257P_-01 PX

_X 3.?038965-01 OT 7.9065;99-01 OZ _.87WOORl-01 SXO

5.955 SECs, 6.M.T.

6.260 SECS, G.E.T.

-.1036371_215552152+000

.38959357;R0500667+000

-3.5887913÷03 DYL 2.888_6_+03 OIL

5.3;72_63÷03 PTHL -3._88172_-02 AZL

5,09306;5+_3 DYS

5.3629971+03 pTR

7.8252;10+00 _SMP
-3,2553685+00 VT

-1.3281;;7+03 OZS

-5.9775859-02 AZ"

5.030_279+00 RSMP

5.3629960+03 S_LSV

-2.5059_87+_3 DY 5.6251395+03 DZ

7.2029738+05 pTH -;.0995923+01 A7

-9.6W02_6+03 DY6 -R.3930617÷DW DIG

8._56W983+0_ pTE -3.17065W7+00 AZE

;.5956211+03 DyMP

5.3_72W65+03 PTMP

_.6526_31+03 DYME

-2.07"9763+03 _?MP

-3.;R61383-02 AZMP

-5._66_525+03 DZMF

1.5828_26÷03 DYM 2.7365931+03 _ZM

3,56_6027÷02 Vm 3,_0002_+03 ARG_

"8.6761100+01 LOS 2.5718_80+02 DES

-2.9589076+00 APF 3.629152;÷01 RP

6.126011k+00 APO -3.0103987÷05 TFP
fi.579191_+05 pER 1.5616506÷02 MTA

"1.7203277+02 APFS 2.8_63555+01 RPS

1.73655_2÷02 APOS 9.977_302÷02 TFpS

9.0705086+_2 pERS 1.9775530+00 MTA_

"9.2561219-01 PY 2.7096392-01 P?

0.0000000 sYO 0.0000000 SZO

RAGR ,3_60500980_8766+003

-6.30WIW_3÷OI

1.02RRI_&÷n_

-7.589_960+01

1.1273765+02
_.3859_n_+01

3,735_5a3+_

5.7_57_$3÷01

-R.7977_57÷01

5.8_56_n1+02

-R.372057?+01
5.8_563n3÷02

1,9708665+0_

-2.07_90_6÷_I

-_.3_1001q÷01

1.15059_2+02

1,11025_R+07

9.96699_2÷02
7.65767a_+01

3.59999_q+02

2.6_23579-nl

0.0000_0

****** CS_ / MOON RE F. /PHASE 12- 12

MEAN-OF-EPOCH 1969 2W DEC, 196_, 17 HPS.e 6 MINS., 5.955 SECS. G.M.T,

T .76251738_186191+002 HRS. FPOM LA(INCH 3 DAYS, _ HRS.. 15 MINS., 6.260 SEcs, G.E.T. RAGS

PHASE ELAPSED TX_E .263963a0÷06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ -.2_8390_2153W15175+000 -.17521569_9_9W77_I-_01 .IW870801151937350-001

RDXYZ -.2087WSRRW2622W156-OOt .767166737500WW125+000 .5080W7363503711P3+O00

SELENOCEtITPIC

XL -9.93197WW_02 YL -6o1376300+01 ZL 5.121_360+01 DXL

RL 9.96_0909_02 DECL 2,9_62399_00 RAL -1.76_6351+02 VL

SELENO_RAP_IC

XS 8.638036_+02 Y_ _.9139351+07 ZS 7.2157_n8÷01 DXS

ALTS 5.7915590+01LAT$ _.1525_96+00 LONS 2.963_32_+01 VRS

LTS -1.511280_*00 LNS 1,20_9907÷07 LTE 2.71335_8+00 LNE

LII_ 1.67i)7356+02 LAN _.90_1229÷01 LAp -I._3805_7+02 DR

GEOCENTRIC

x 1.9118075÷05 Y -6.01_55_9+0_ Z -3._201325÷0_ _X

2.0331571+05 DEC -9.65_2153÷0O RA -1,7_63552÷01 V

GECGRAPHIC

XG 1.9580550+05 YG -2.537_553+0_ ZG -3._201325÷09 _16

ALT 1.99_7211+05 LAT -9,6852926÷on LON 3,5272605÷02 VE

EARTH-MOON PLANE

XMP 9._5U5273+02 YMP 3.6_2_77+0_ ZMP 6.6568800÷01DXMP

RMP 9.96_0912+02 DEMP 3.8307150+0_ RAMP 2.1_92536+01 VMP

X_E -2.0331538+05 YME 3.6_2_799_07 Z_E 6.65686_7+01DX_E

PLANETARY COORDINATES

XM 1.9217395÷05 Y_ -6,008_012÷0_ ?_ -3._525_9÷0_ DXM

R_ 2,0_2_0_3_05 DEM -9.6595233+0n RAM -1.7362078÷01 LOM

XSUIJ W.1338011+06 YSUN -7.275_167÷07 ZSUN -3.15637_3+07 RAS

GEOCE:_T_IIC OSCULATING ELEMENTS

S_A -_.6161633+0_ ECC 5.300675_÷0n

w_ 7.08_2575÷03 RNMP -_.352_698-01

rA -1.3590778+01 EA -1,1315039÷01

SELENOCENT_IC OSCULATING ELEMENTS

SMAS 9.9722200+02 ECCS 8.92887_I-0_

VHS -2._129095+03 RNMPS 5.8512151+01

TAS -2._I05939+01 EA$ -2._083765÷01

SELENOCENTRIC UNIT VECTORS

_X -7.bB_6_5-02 WY 5._90S_65-01

.3;951056_79_55A+00_

"1.2133666+_2 DYL _,;593135+03 _ZL 2.95312_3+03

5.3_98761+03 PTHL -2.087_50-02 AZL -5.6_1_÷01

2.5295575+03 DYS -;.6053712÷03 OZS 1.07_236R+03

5.3656206+03 pTR -2.081_730-02 AZ _ -7.8_185_9401

7,_263_90+00 _SMP 5.0301097+00 RSMP 1*1260719+02

"1._92523+00 VT 5.3656202+03 SOLSV -7,72211_o-01

1.P536316+03 DY 7.19R6302+03 D7

8.5;25927+03 pTH -1,1;_$375+O1 A7

-1.1282972+0_ DYG -8.07793_3+_ nZG

8.16R3987+0; pTE -1.1891725÷00 AZE

-_.9707212÷03 DZMP
-2.0876728-02 AZMP

-A.362_555÷03 _ZMF

1.9212817+03 DYMP
5.3;9R762+n3 pTMP

1*6803132+03 DyME

_._2538_1+0_

5.9591_gI+01

-_.70520n1401

_.7095qn3+02

-R._q370_a*01
_*7_939_2"07

INC _.1988012+01 RAN "1.2865516÷00 APF -5.1967002_00 Rn 1.95526_n+0_

APMp 1.3923906+01 INMP 3*2252616+00 APO -2.908_9_6+05 TPP R.566997_+01

MA -_.9066132÷01 SLR 1.2505991+06 pER 6.9101935÷01 MTn 1.0057_I÷02

IHCS 1.;633_15÷02 RANS "1.720327_+02 ApF5 2°9_2;17;+01 Rps 9,9633159+O2
APMpS 6.129;959+01 INMPS 1.7365_19÷02 ApoS 9.98112;0+02 TFPS 7.638397_+01

MAS -2._0628_8+01SLRS 9.9722117+02 PERS 1.9783609+00 MTAS 3.59999_9÷02

WZ -R.322_631-01 PX "9.1926989-01 PY 2.8_15_5-01 PZ 2.723657_-01

1,37;9682+03 DYM 2.739316_÷03 DZP_ 1*_7225;7+0_

3,52R2755÷02 VM 3._00p831÷03 ARGM -2.060R073_1

-R.67_q_35+_1 LOS 2.83R_009+02 _ES -2.3_0977_+0!
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_X 9.1066806-01 GY 3.7856871-01 OZ 1,65_36fl6-01 SxO 0.0000000 syO 0,0000000 SZO O,OOO0000

****** CSM / MOON REF. /PHASE 12- 17

MEAN-OF-EPOCH 1969 2_ DEC. 1968, 18 HRS.÷ 20 MINS. p 9.705 SEES. G.M.T.

T .77_861138186191+002 HRS. FROM LAUNCH _ DAYS, 5 HRS.p 29 MINS. e 10.010 SEES. G.E.T.

PHASE ELAPSED TIME .268_073_+06 SEES.

RESTART COORDINATES ( ER AND ERIHR )

RXYZ .209587508526W7183÷000 -.157_2987562_85W67+000 -.12321926167626968+000

_DXYZ -.630650931683563_9÷000 -.58379_5588_66596_+000 -.32663125530751370÷000

SELEUOCENTRIC

XL T,21805WW+02 YL -5._217801÷02 ZL -_,2W35895÷02 DXL -3.6657877+03 DYL -3.393_255+03 DZL

RL 9.9751721+02 DECL -2.51769_+01 RAL -3.6911730+01 VL 5.3_59742+03 PTHL -_.86110_9-03 AZL

SELEh_GRAPHIC

XG -9.W2091WW÷02 YS 2.65W7765+02 Z5

ALT_ 5.9023687+01LATS -1.1122081+01 tON£

LTS -1.51179_2+00 LNS 1.1967307+02 LYE

LIN 1.676786_+02 LAN _.8_26003+01 LAP

GEOCENTRIC

X 1.9388710+05 Y -5.661fl_93+0_ Z

2.053220_+05 DEC -9._178993+00 RA

GEOGRAPHIC
X3 1._327908+05 Y6

ALT 2.01878_1÷05 LAT

EARTh-MOON PLANE

X_P -9.0_97950+02 YMP

R_4P

-1.92_2120+02 DXS 1,5WO17_O÷N3 oYS

1.6W26237+02 VRS 5.3597356+N3 pTR

2.bWORW15+O0 LNE 7.RW08955÷00 DSMP

1.8919610÷01 DR -W.53_1252-01 VT

-3.3597700+0W OX -2.3297605+05 oY

-1.6fl21805+01 V 2._528690+03 pTH

RAGR .83766_18W_7R127+O01

-1.898611_+03

-1.13117_7+02

5,110_713÷03 DZ_ -_.87558_R+02

-;.8_69972-03 AZR -9,5320375+01

5.0305057÷00 RSMP 1.1196382+02

5.3597356÷03 50LSV _,_718777÷01

-6._2;0316+02 OZ -W.196_371÷02

-5.257W765+01 AZ -1.20t3972÷02

-_.62_8683+0_ ZG -3.5597700+0W DXG -W.C60flB9W+OW DYG -8.1502956+0W OZG -q.1963701+0?

-9,_189379+0_ LON 3,5_80151+02 VE 9,1060369+0_ pie -1.2257_08÷00 AZE -9,0_71162+01

W.0512913+02 Z_P -I.OgI92_N+02 DXMP 2.1918082+03 DYMP W.8731390÷03 _ZMP -R.OgWW975÷O!

9.9751721+02 DEMP -6.28_51_÷0n RAMP 1.5588353÷02 VMP 5.3_397_1+03 PTMP -_.8616036-03 A_MP -9.087365_÷01
1._8q5689+03 DZME --B,09qqg37÷Pl

2.751022_+03 DZM 1._78967_+03

9.3971219÷03 ARGM -1.991258_+01
2.6_93087+02 _E% -2.3_085_5+01

5.1215766-01 RD 2.1936721+_

2.5802813÷05 TFP 1.6198966+02

3.6_90910+02 _TA 3.59999_g+02

3,335_339+01 RP5 9.969_376+02

9.9752969+02 TFPS 7.83830k_÷01

1,97890_7÷00 MTA5 3o59999ag+N_

3.3709_83-01 PZ 3.0_72016-01

0.0000000 5ZO 0.00000_0

X_E -2.0532161+05 YME ;.05129_2+02 ZME -1.0919327+02 DXME 1.a509151+03 DyME

PLANETARY COORDINATES

XV 1.9316529+05 YM -5.8076315÷0_ ZM -3031733_1+0_ DXM 1.3360272+03 DYM

RM 2.0_1663÷05 DEM -9.339_335+00 RAM -1.6733721+01 L_M 3.3_88959+02 VM

XSUN _.2063595+00 YSUN -7.278_8+07 ZSUN -3.1562176+07 RAS -8.6692_0÷01 LOS

GEOCENTRIC OSCULATING ELEMENTS

S4A 1.39982_2÷05 ECC 8._3289_-01 INC 1._8555fi1÷02 RAN 1.7891779+02 APF

VH -2.2975522+03 RNMP -1.79559_5+0_ APMp -1.721_5_2+01 INMP 1.768_723÷02 APO

TA -1.62231_2+02 EA -1.2360823+02 MA -_.3367870+01 SLR _.0_3572_÷0_ pER

SELENOCEhTRIC OSCULATING ELEMENTS

SUAS 9.9723679+02 ECCS 2.9378685-0_ INCS 1._633875+02 RANG -1.7201118÷02 ApFS

V_S -2.21_6097+03 RNMPS 5.795262_÷01 APMpS 6.5339328÷011N_PS 1.7365535+02 APOS

T_S -1.o322226+02 EAS -1.6321_91+02 MAS -1.6321005+02 SLRS 90R723660÷02 PEPS

SELE_4OCENTRlC UNIT VECTORS

_X -7.7033935-02 WY 5.98902_-01 WZ -Ro3232921-01 PX "8.90_1220-01 PY

_x _._779389-01 GY 7.6992281-01 _Z _.6300510-01 SXO 0.0000000 sYO

*-**** CSM I MOO(; REF, /PHASE 12- 18

MEAN-OF-EPOCH 1969 2W DEC, 196_. 18 HPS,_ 35 MINS,, 9.705 SEES, G.M.T,

T ,77736113818o191+002 HRS, FROM LAUNCH 3 DAYS, 5 HRS,_ _4 MINS._ 10,010 SECS, G.E,T.

PHASE ELAPSED TIME .26930735+06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .5339088993594WR11-002 -.2_1_7W96852750083+000 -.159729039501_70_1+000

RuXyZ -.9166263110_97333÷00D -.5283565W782_76671-001 .5008373089098R330-001

SELE_iOCENTi_IC

XL 1.8387_67+01 YL -8o316237_+02 ZL -5.5009620+02 OXL -5.3280782+03 DYL -3.0711807+02 DZL

RL 9.972672_+02 OECL -3.3_77093+01 RAL -8,8733377+01 VL

SELEIJOGRAP!_IC

XS -_,5_13_18+02 YS R.651N_?+O_ Z5 -1.997_7_+02 DXS

ALTS 5._77371_+01 LATS -I,15540_3÷01 LOrl5 1.1769710+02 VRS

LTS -1,5118985+00 LNS 1,195_628+02 LTE 2.6261231+00 LHE

Lib I,b767886+02 LAN _.83126_6+01 LAP 2.72129_7+02 DR

GEOELqT_IC

X 1.9338099÷_5 y -5.8500282+0_ Z -3.350_272+0_ nX

R 2,0_79508+05 DEC -9,_158576+00 R_ -1.b831251÷01 V

GEOGPAP_IC

RAGR .12136g485893732+002

2.911218_+02

5.3_8565+N3 PTHL -2.9111609-02 AZL -R.6275179÷01

• ,6968935*03 DY5 2.553_579+03 DZ5 3.9398693+0_

5.3606138+N3 pTR -2.90257_9-02 AZR -_.5703781+01

7._36801+00 DsMP 5.0305_7÷00 RSMP 1.1183_6fl÷07

-2.7156593÷N0 VT 5.3606132÷03 SOLSV 7.97916_+01

-3.999qk98÷e3 DY 2.q;62228÷03 D7

5.0121387÷03 pTH -7.195_235+01 AZ

1.771;2n_+_3

;.96#7_P5+01

2.157062T+0_

1.312_2;fl+0_

1.677629fl+07

9.96521n?+0_

7.83_9911+01

3.599999_+07

2.5_175p_-01

GEOCENTRIC OSCULATING ELEMENTS

SMA -9,2780586÷05 ECC 1,0232_91+0_ INC W.12528_6+01 RAN "5,9322q06+00 APF 1.259_000+02 RP

V_ 1.5801793+03 RNMP -1.5831_76-81 APMP I.WO_60A2+02 INMP 1.3366960+01 APO -1.8771823+06 TFP

TA -1._026565÷02 EA -3.50W7751+0I MA -3.0935270+00 SLR W.3642768+OW pER 6.2266W53+03 MTA

SELENOC_NTRIC OSCULATING ELEMENTS

SMAS 9.9706610+02 ECCS 5._668100-0W INC5 1._63W032+02 RANG "1.7200226+02 APFS 2.7295898+01 RP%
VHS -2.21;67W6"03 RNMPS 5,785_002+01 APMP5 5.93256£0+01 IN_P5 1,7365W10+02 ApoS 9,9761117+02 TFPS

TAS -1.1169032+02 EAS -I,1165627+02 MAS -1°I1627|6÷02 SLRS 9,q786575+02 PERS 1.977R978+00 MTAS

SELEr_OCENTRIC UNIT VECTORS

aX -7.7116163-02 WY 5._886789-_1 WZ -8.523W_1-01 PX -9.3311W2_-01 PY 2.5W3W_55-01 PZ

XG 1.7675868.05 YG -q.78506q|+0, ZG -3.350_272+0_ DXG -_.6751715+_; DYG -7.5085322+0_ DZG 1.771_17_+03

ALl 2.01351_6+05 LAT -9._1_8987+0_ LON 3.31031P0+_2 VE 8.8_68950÷0_ PTE -3.0878962÷00 AZE -8.93_7g91+01

EARTH-_OON PLANE

X_P -3._062730+02 YNP 9.332]769÷02 ZMP -B.7291311+01 DXMP _.99937_÷03 {_YMP 1.fl556503÷03 _ZMP 3.60981_6÷02

R_P 9.9726725+02 DEMP -5°02155_9+0N RA_P 1.1005223+02 VMP 5°3_565+N3 PTMP -2.9111251-02 A?_ '_ -R.611501_+01

X_E -2.0_7929_+05 YME _.3321905+02 ZME -8.7291311÷01 DX_E _.7585N22÷03 _yME -1°532_80_÷03 OZME 3.60981_5÷02

PLANETARY COORDINATES

X_I 1o9536261+05 Y_ -5°7668658+0_ ZM -3.295_177÷0_ DXM 1.328128_+03 DYM 2.7533_08+03 DZ u 1._8029_+03

R_ 2.0_5231÷05 DEM -g.2755510÷On RAM -1.6606797+01 LOM 3.3125631÷02 V_ 3.396W825÷03 AR6M -1.977187_+01

XSUt; _.22105_5+06 YSUN -7.2783711÷07 ZSUN -3.15618_8+07 8AS -8.6680876+01 LOS 2.6118217+02 OES -2.39083_1÷01
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qx 3.51213_0-NI GY 7.96273_5-nl _7 *_._5_2nn-nt 5_0 o.nonnoon _Y_ n.NnNnnon

,,.,t**,, C!_ / *tO0_ R£F, /PHASE 1.2- I{_

MF AN-OF-EPOCH 196q 9{_

1 ,77q,_bl1381861gl÷O02 HRS. FROM I ALI'ICH

PHAC, E ELAPSED TIME *;ZTOPO7_+N6 _FC%.

RESTART COORDINAT£_, ( ER AND ER/HR }

_xYZ -,2(;2066336o0536121+Ct_]f}

Rl_x t 7 -, hSl',_180_[IS lU_U_6qq. 4+N Of1

"_rC. lg_, 1_ HR_,_ _0 MTNS.p 9,705 Sf¢q, r.M*To

3 DAY_, 5 HRS,, _9 MIN$,' 10,010 5Ec_. i.F,T°

-. ,,t113653g1279602+O00

• !n_N977474973_71+O00

-,lOOTOOq_l_fllq_?b+nOO

,3qT12?ooT_tL7n;?7'_Sn

YL -6*237_3_*_ _ _L _oG6807_q+02 DXL -3,RO3_3qt÷N3 DYL 2.g6%AqRR+03
_ECL -2.05_N173+{1_ r_A L -1.3_129P_+02 VL 5,_7_33_+0_ ITHL -_._7n1951-02

YS g.q_320N2+_ ?% -_.756_7gR÷01 DvS

L_TS -5.030_gP6+0_, (_Ii, 7.1q9_5_2+01 VoS

LN5 1.19_lghO+N _ ITr 2.b1139_()+00 LNE

LAN _.81_617_+1}1 L P -?.o_639n7+01 _R

Y -5.78R_03÷0_ Z -3.5081622÷0_ nX

DEC -g,32a7372÷on t_& -1.67062N7+01 V

5EL_IOC[NT _ IC

XL -h. g.%'_O._O_÷ t]2
RL O.g68N101_02

%ELcr,_G_AP_I IC

x_; 3, {1692724÷N2

ALT!, 5,_1307_fl5+01

LT5 -1,6120035÷00

LIN 1.b767693+N2

GEOCEN r_ _C

x 1 .g2R_2_5_ 05

t_ I 2 .i_1781 +{)5

_'_I_ g._6_N I03+0@.

_t -?. (}4t}5c_46 ÷05

PLANI TA'Y COONDINA[E5

K' _ .9355H76_05

_ 20 u4_179g + 05

_ZO O,O0_OOnN

RAGP .15897215333q653+002

nil_ 2.30R3R7_÷03

5._SN196g+N3 PY% -1.5_1Rfl_5_3 D?_ I.NqO376_+N3

7,_6_107+n0 _M_ _ 5,N30662_+ON _SMP 1,11703_+0_

-3,23R656_+_0 VT 5,3_30R31+03 SOL_V _,255366_÷01

-2._837135÷n_ D_ 5,7213_0a÷_5 D7

7.?98_n56÷03 pTH -3.Rg16_1_+01 _?
3.7qOOO_+N3
5.706_665+nI

YG -1.l)_9B12*0'_ /_ -3,30BI6P2+O_ nXG -_,R80_532_ pY(_ -h._977012*Dq _ZA 3,79002]2+05

LAT -q.55_7727+On ION _._7396_7÷02 VE _,_63_TRR+n_ pTL -3.]_5_677+NN 67_ -n,7g062_+01

5,3_7333_+N5 r"T eP

_, 559765(_+N5 !_y_r

YMP _.998_o32÷07 /**p -1.3135NP_+01 DXUP

DEMP -7.5fiO1R_g-I}l _A"P 6,qR360n7+01 VMP

YME F.gq_623+o _ ?ME -1,31363_2÷01 OXuE

-_,281ng17÷_3 DT_P

-3._TN1RI?-N? _TM p
-5.6_f13836÷N3 nZ_F

XSl_'_ _.2357_92÷_6 YSUN -7,27fl_g52÷07

GEOC_ _T_<IC N_CULATING ELF_NT5

V 5.57S1_0+05 RN_P -2.17167_6-01

T,_ -".175212_÷N1 EA -_.01372_+01

SELE',_CrhTkIC OSCULATING ELEMENT5

_&5 _.'_7057b_+02 ECC5 6,5_0_-0 I_

V ',_, -2.213_657÷_ RN_PS 5,773_2q_+0]

T_ -_,7022222+01 EAS -6.bg_727÷01

5ELE _OC_';T_;IC UNIT VECTORS

q.fiTl[Jl%f÷qP

-_,3_965nn÷01

5.R7101:_I+82

YL --5.72606_0+Nt_ Z_ -3.273_815+0_ DXM 1.3202256÷n3 DYM 2.7556_J6+N3 DZ_ l,_R162nl+03

DE_ -g.21t6_71+Nq RA_ -I._79_45÷01 LOM 3°2762_g_+n2 V_ 3.3_5P_37+03 _G" -I.963177_nI

ZStlN -3._561bI_+07 RAS -_.666_312÷oI LO% 2°57q_3_7÷n2 D_ -2.3_80_+_I

INC 3.g089_2+01 _aN -_,657_716+_0 _pF

APUP _.1216_S+01 IN'_P 5.g31305_÷_N APO

_ -q,77750_0÷01 SLR 5,7961261+0S pER

INC% I._6339Gg+02 RAHS "I,71qq727+02 APFS

AP_O _ 6.U177q33+01 IN_PS 1,736516_÷02 APO_

_A_ -6.bgqRNP6+01 SLPS g,qTN5707+02 PFR5

W7 -P.32332_N-01 pX "g,2788261-N1 PY

_7 _,8R77516-01 5_0 O,_O0_ON _yo

3.#_3_570+01 _P I,_70g_70_5

-9.9_7_715÷05 TF o 1,13_2_q+02

1,_5qP05_÷02 _TA 1,098B2_1+02

2.813_662+01 _PS g,g6qO]_fl+02

q,g771366+02 TFp_ 7,8353931÷01

I,g77_716+00 MTA_ 3,59999gq*02

2.6591793-01 PZ 2,613B3?O-_t

_fAN-_F-EPOCH lq6g ;_ _EC. 196 _, 19

.7h?3_113_lR_Ig1+on2 HRS, FPOM IAt_NCH 5 DAY_, 6

_hASF ELAPSED TI_E ,771107_÷_6 _FCS°

RE5]_T CDqcDIN_TEL ( E_ _*_ FR/HR )

,XY_ -.2_8_5_1517_6771_1÷NNil

_LXYZ .221_352_08163-N0_

HRS._ 5 MINS., 9.70% 5E£_. G.M.T°

HRS,, t # MINS,, IO,NIO SEc5. G.E.T,

-.l?RI7WR20_q71937g-_01

.76"377200fl?7616Rq+flO0

.18619860Wt720g3nO-0Nl

,50666_fl_7210_3_5÷0_0

_, "_. 13_{,71; ' C,-' YL --_.2_42D_q2 ¢ ¢_I ZL 6.4125562+01
9. '_ 15_*"2 DECL 3.6_gq_3l_+_ _AL -1.7755_Qg÷02

_ _ ._'_ I_.27;I* OL Y5 u,°5_Q['I_'OI÷02 Zq 7.7N475p2+O I

_T_ -1.ti_11 7_ + _3 LI_ _.lq?_72_N2 tTE 2.bq665_l+00

I.' 7_,{I_ '*( _ Y -5,6_g_7_3+n _ Z -3,2451134+015

2._ _b _1_P5 DEC -9.1720_P_+q r _ -I .b4_3_b+Ol

_, i._; 3_'71 O* 0'_¸ YG -I. 18_72R2÷06 ZG o5.2_5113¢l+0_

AIT _.;JOI_O77_D5 l-;_7 -9.173n297+0 r LO_'I _. 2 _flO#%|3"02

_ g. -'_t c_+ N_¸¸ Y_ _._,nP 77_t)? 7 _ 6.88,913n6÷01

9. ¸¸_*4, 15'_0_ _;F_'P 5.,_f,_*_ _+(_r p_ 1.gn6026_÷nl

_'LA ;_ I_f'Y C_,O_glt_AI[5

X I •937_'371 ÷135 Y_ -5. hP,523;_+q :_ /M --3.25152_q_0_

;, 2.(I_235b+05 DE v -9. I_77215.0 r pAu -1.b_53n_5÷01

X_ J' _.2501_45_'0_ YSUt -7._7871c#I÷()7 ?SUN -_.15611_,_+07

L_LOCt _I it _qCUI ATING FLF_ENTS

%vA -_ o_r:711_q _. ECC 5.3!_i_791+_ r

5t,_l_Jcfr:T_-|E 05C:JLATING iLIU_:_r5

$ g._72297"_*_2 FCC q.b2F l121-1]t_

v ¸,,̧ -2. _1>P,7_l*f_ p_I_P'_ 5oThqrll? /+01

StiLt _ : t [_IC IJNIT Vl CTOk5

DXL I*287137R+NN DYL _._663_9Q+N3 mZL

VL 5.3gqq37_+03 pTHL -2.0297_7-02 AZL

DXS 2.33290_P+0_ _Yq -4.713_RQ5+N3 DZ_

V_5 5,3656_1g÷_ pTH -2.0237501-02 _Z_

LNE 7,_qP_73+nO _MP 5.03_T_06+_0 R_P

_R "1,895717R÷OQ VT 5.365_q15÷n3 _OLSV

_X 1,31_a061+_ _Y 7,22_?7_7+O3 D7

V R,S7k_Kgs+n5 pT_I -q.g_5o_F6+_O A7

R_GR .19657_8207RSS73÷ON?

_.g_50Rn6+03

-5,6Flg253+01

1,06_qqI_+_5

l,l1573m_+n2

5.9_165_7*D1

nxG "q,Fflo3196+oq DYG -6._SRP68q+Q_ nZG _,425h2,C+_3

DXuP 1,70RS225+03 Dy "_ -%,_7501÷N5 3?MP W°61413=?+S2

V"P 5,_4qq373+n3 PT _ -2.02973_I-_2 _7 _ -_°50_a_I+_I

D_uE 1o_676_n÷N_ pyre -q°_35_+03 _ _.61_13nc,÷_ _

OX_ I,3123_go+R5 DYM 2,757o2_.03 DZ"

LO'_ 3,2398g_7÷N2 VM 3,3952051_03 _G'_

RAS -8,66577_g+nl LOS 2.536_477+02 mE_

I.WSpW3)I÷O_

-t.g_g_6?3+01

-2.3_07P'_7+NI

Ttlr 3.1W201!5+01 RAN -l.llR3qlb+NO APF -6.Nla1733÷_h P _ 1.ggg656;+Oh

_P_F _ 1,21396_I+01 IN_,P 3,135_603÷00 AP_ -2.g123_5 TF _ _,6_70_6+_

v_ -_,330_561+01 5LR 1,?76115n+N6 pER 6,Tg26_12+Q1 _'TA 1,0070_Q÷07

IfICS 1°463_i)nq+OP RAHS "1°71_q727÷0 _ _F% 2,q7_4S_+_I :_P% 9°g63_ °x_>

APuP c 6,1_320n6+N1 INMPS 1,7365_=_÷_ :i_'_ 9.gR1_N17_N? T_P_ 7,R3629=_L_nl

_AS -2.3nR1017_01 SLY5 9,a7_2_g4+n? PER5 1,gTR_I+ON _TAS _,59gq_qq+np

_/ -n,5254716-0! P% -_°_607_6-0! PY _,_86691g-01 P7 2°75365_-0]
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qX 3,91_0978-01 OY 7.8_8576-01 QZ 4.8102075-01 SxO 0.0000000 SYO 0,0000000 SZO 0,0000000

****** CSM / MOON REF. /PHASE 12- 21

MEAN-OF-EPOCH 1969 2_ DFC. 1968, 19 HRS,e 20 MINS,_ 9,705 SECS, G,M.T,

T .789861136186191÷002 HRS, FROM LAUNCH 3 DAYS, 6 HRS. e 29 MINS., 10.010 SECS, G.E,T,

PHASE ELAPSED TIME ,27200735+06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ -,20191259263229925÷000 ,16386079859655929÷000 ,12676282969690268+000

!_bXYZ ,65529650277887008+000 .5659565951a603740+O00 ,31237551578779n]8÷000

SELENOCENTRIC

XL -6.9537359+02 YL 5.6932570+02 ZL 4.3656275+02 DXL 3*8090W51+03 DYL 3.2897502÷05 DZL 1,8157967÷03
RL 9,9629056+02 DECL 2,5988337÷01 RAL 1,4095918÷02 VL 5,3505392÷05 PTHL 5.0383662-03 AZL -6.7821702+01

SELENOGRAPHIC
XS 9.2668500+02 YS -3,0869330÷02 ZS 1,9592572+02 DXS -1,7792528÷03 oYS -S,0945199+03 DZS 4._9194_q+02

ALTS 5.7797032+01LATS 1,1512106+01LON_ -I,8_20053+01 VRS 5.3662765+03 pTR 5.0230759-05 AZR -8,5103976+01

LTS -1.5122121+00 LNS 1.191659_+07 LTE 2.5819056+00 LNE 7.8517096+00 _SMP 5.0508178÷00 RSMP 1,11_938_+02

LIN 1.676_082÷02 LAN 4.7926820+01 LAP 2,7803521+01 DR _.7045707-01 VT 5,3662765+03 SOLSV -_.6791929+01

GEOCENT_iC
X 1.9325219÷05 Y -5,5879322+N_ Z -3.1858946+09 DX 5.1134536+03 DY 6.0999907+03 DZ 3,2999R1_+03

R 2.0367591+05 DEC -8.9991499+00 RA -1.b127355+01 V 8°5815208+03 pTH 1,816838_÷01 A? 6.2_99906+01

GEOGRAPHIC
XG 1,5512601+05 YG -I.2_08126+05 ZG

ALT 2.N023226+05 LAT -9,0001514÷0n LON

EART_-_OON PLANE

xvp 8.!_393709.02 YMP -4._367_n+02 ZMP

R_P 9,9629054+02 DEMP 6°3142240+00 RAMp

X_E -2.03675_0÷05 yME -4,_636003+02 ZME

PLA_ETARY COORDINATES

X_I 1,9394751÷05 YM -5,64_36_7+0_ ZM

RM

XSUrJ

RAGR .23_177988231_93+002

-3.1858946+09 DXG -4,9653185÷04 DYG -6.5215452+04 DZG 3,2999691+03

3.2045490+02 VE 8.?051236+04 pTE 1._691961+00 AZE -807368022+01

1.09573n9+02 DXMP -2.4170437+03 NYMP -_,7731214+03 DZMP

-2,6792698÷01 VMP 5.350534_÷03 PTMP 5.058981_-03 AZ_P

1.0957221+02 DXME -2,6578416+03 oyME -R.1591370_03 _ZME

5.85691g_+01

-8.9369544+01

5.856910_+01

2.7601904+05 _Z _ 1,4892346+03

3.394_669÷03 ARG M -1.9350073÷01
2,_993607+02 DES -2,3807601÷01

1.91677n0+05

6.3822866+01

1,0106_85÷02

-3.2295509÷0_ OXM 1*3099085+03 oYM

2.0955933+05 DEM -9°0837749+00 RAM -1.6226336÷01 LOM 3.2035591+_2 VM

4.2651385+06 ySUN -7.2781427+07 ZSUN -_°1560856+07 RAS -8.66_6186÷01 LOS

9,9628649+02

7.8_56843÷01

3°59999_9+02

_.0_73230-01

0°00000_0

GEOCE_TR]C OSCULATING ELEMENTS

$_A -_.5523521÷0_ ECC 5.2105046+00 INC 2.8825486÷01 RAN 5.9709861-01 APF -4.052_961÷01 RP

VH 7.133735_+03 RNMP -9.2648230+00 APMP -1.7207899+011NMP 4.0257268-01 APO -2.8272_0_+05 TFP

TA 2.1599168÷01 EA 1.81_8337+01 MA 7,8002837÷01 SLR 1,190_108÷06 pER 6.7674059+01 MTA

SELENOCENTRIC OSCULATING ELEMENTS

SMA5 9.9725029+02 ECCS 9.4642168-04 INCS 1.9634521+02 RANS -1.7199315+02 APFS _,6910662+01 RPS

VHS -2.2127012+03 RNMPS 5.7_95583+01APMpS 7,898_525+01 INMPS 1.7565450+02 APOS 9.9817_08+02 TFPS

TAS 5.3565552+00 EAS 5.3311941÷00 MAS 5°3261558+00 SLRS 9°9722954÷02 RERS 1,9783856÷00 MTAS

SELE_OCE_TRIC UNIT VECTORS

Xx -7.7196_16-02 WY 5._00535-01 WZ -8.3237817-01 pX "7,6115027-01 PY 5.0670583-01 PZ

,_X 6.9396504-01 QY 6.6480875-01 OZ 5,7860052-01 SXO 0.0000000 sYO 0,0000000 SZO

***=** CSM / MOON REF° /PHASE 12- 22

MEAN-OF-EPOCH 1969 24 DEC, 1966, 19 HRS°e 35 MINS** 9.705 SECS. G.M.T,

T .78736115_186191+002 HRS, FROM LAHNCH 3 DAYS, 6 HRS,* _4 MINS., 10.010 SECS. G.E.T,

PHASE ELAPSED TIME .27290765÷06 SECS,

RESTART COORDINATE3 ( ER AND ER/HR }

vXYZ .57178901036061189-002 .291776_2187040256+N00 .1568671666031g3F0+000

_,)xYZ .91726_98393891252+000 .247_5057170387857-001 -.691_8_175_32212_5-001

SELE_,OCENTPIC

XL 1.9692033_01 YL 8,3266682+02 ZL 5.47127_6+07 OXL 5.5517907÷03 DYL 1.4116187+02 DZL -_.01939_4+02

RL 9.9653104+_2 DECL 5.5300664+01 PAL fl.86_5245+01 VL 5,5987829+_3 PTHL 2,fl191268-02 AZL -9°5176955÷01

SELENOGRAP_IC
XS W.115_853+02 Y5 -_.6603_62+0? ZS 1.96540_7÷02 _XS -4.f1105901+03 DYS -2.5339544÷03 DZS -_°3479303+02

ALTS 5._037511+01 LATS 1.1379699÷01 LONS -6.5089840+01 VRS 5.569528_÷03 pTR 2.8108235-02 AZP -Q°9747926+D1

LT_ -1.5125170+00 LNS 1.1905915+02 LTF 2.5671_25÷00 LNE 7._5_2779+00 DSMP 5,030894_+00 RSMP 1,113136_÷02

Lib 1.67o80_6+02 LAN _.7_13310÷01 LAP -6._59725+00 _R 2.631756_+00 VT 5.5645276+05 SOLSV -7,95221q6+01

GEOCENTRIC

X 1,9_15982+05 Y -5.5201972+0_ Z -3.1528_39÷0_ nx 6.6282_50+_3 DY 2,9036001+05 DZ 1°08358_3÷03

i¢ 2.0450207÷05 DEC -_.87751_4+0_ RA -1.56710_7+01 V 7.3170999÷03 pTH 4.6955901+01 AZ 6,72427n7+01

GEOGRAPHIC

XG 1._750910+05 YO -1,3779099+05 ZG -3.1528q37+0k _XG -5.3829_59+0W DYG -6.5802931+04 DZG 1.0855966+03

ALT 2.00_58_1+05 LAT -8,8785001÷00 LON 3,16950_9+02 VE 8.5021964+0_ pTE 5,6059819+00 AZE -8o86952_2÷01

EARTH-:_OOPJ PLANE

XMP _.951_270+02 Y_P -9.k806599+0_ 7MP B._AT38_W+01 DX_P -5,0636R79+_3 _YMP -1,6191690÷03 _ZMP -3°7932552+02

Rup 9,9653109+02 DEMP _.66267A0+0(I RA_P -7,2708096+01 V_P 5,34_7_24+03 PTMP 2.8193980-02 AZMP -g,WOP58W_+O1

X_E -2.0429985*05 YME -9,4806655+07 ZHE 8.9474125÷01DXUE -5,3244568÷03 DY_E -5,00_5972+03 DZMF -3,7932552+0_

PLANETARY COORDINATES

X_ 1.9414013+05 YM -5.6034639+04 ZM -3.2075567÷09 DXM 1.796_942+03 DY M 2.7624385+05 DZM 1,9855276÷03

RM 2.0459500+05 DEM -9.0198075+00 RAM -1.6099719÷01 LOM 3.1672226+02 VM 5.5939291+03 ARGM -1.9209575÷01

XSU_J _.27983_5÷06 ySUN -7,278_661+07 ZSUN -3.1560523+07 RAS -8,663_623+01 LOS 2.4618736+02 DES -2.3407354÷01

GEOCEJTRIC oSCULATING ELEMENTS

SMA -7,5071166+0_ ECC 2,6431797+_ INC 2,4341518÷0_ RAN 4,3267998÷00 APF -8,499_355+01 RP 1,23355_?+05

VH 5.5551826+03 RNMP -I,79_2_91+02 APMP 1,16683_3÷02 INMP _,3813518+_0 APO -2°73_9775+05 TFP 3.89439_÷01

TA 6.3006_55+01 EA 5.0158080÷01 MA 9.9958865+01 SLR _,49_0594+05 pER 1.4331056+02 MTA 1°12230_1+02

SELENOCEI_T_IC OSCULATING ELEMENTS

S_AS 9.9705788+02 ECCS 7°2200271-04 Irlcs 1._6345_0+02 RANS -I,7198421÷02 ApFS 5.4833738+01 RPS 9,96338_I+07

VH5 -2.2135906÷03 RNMPS 5.7392536÷01 APMP5 8,6943_II÷011NMPS 1.7565508+02 ApoS 9.9777775+02 TFpS 7,85002_6÷01

TAS 4.29_9135+01 EAS 4,2959368÷01 MAS W,2931176+01SLRS 9.q7_5735÷02 PERS 1,9776725+00 MTA_ 3.5999999+07

SELEIIOCENTRIC UNIT VECTORS
WX -7.7279251-02 WY 5._87733_-01 WZ -A.3239157-01 PX -6,6521215-01 PY 5,g350453-01 PZ _.5_0390q-01

RAGR .271780155677_13+002
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_ 7._26_39-01 OY 5,887p756-_1 eZ 3.191A_13-01 S_O O*ONOONO0 %Y_, N.OOOOnO0 _ZO O,O0000nn

$***** CSM / MOON REF. /PHASE 12- 23

MEAN-OF-EPOCH lq6g 2_

T _789861138_86191÷002 HRS. F_O_ IA|ItJCH

PHASE ELAPSED TI_E .27380735+n_ _S.

RESTART COORDINATES ( ER AND ER/HR )

hXYZ .2t_gq3R_851532_I_3÷ONN

R_XyZ .6297077_Nqb5%66+NnN

DEC. 196_p lg HRS.. _0 _INS*, 9.705 SECS* G.M.T.

3 DAYS, 6 HRS., _9 _INS., 10.010 SEC%. G.E.T.

.17_R226387Pg70332+nOO

-._3132_6861_57_657+N00

XL 7.2301_IR*0_! YL _.02n775_÷07 _I _.Zq7f1138+02 DXL

_:L _.'_..',9_I_n2 DECL 1.9315R_7÷_I PAL 3°97_5253÷01 VL

_ -3.31q0_9_02 Y_ -q.Pq_N$1Q_ _ .'S 7.9_21_2+01 O_S

ALT _ 5.flS0_65_01 LAYS _o592121q÷_I¢ L_J_ -1.10738_0+02 V_S

LT_ -1.512_219+0[} LNS 1.18912_7÷0_ LTF _.5523715÷00 LNE

LI_ l._?bTR97_O_ LAN _°76P_8_7_01 LAP _.35637_I+01 OR

G£.CENTRIC

x 1.aSN_59+05 Y -5.5023_22+N_ 7 -3.15256_3÷0_ DX

2.0SlO_Ib_N5 DEC -_°8_17315÷Nm r_ -1.57533n2÷01 V

_LT 2.Glh_OSO÷n5 LAT -R.Aq270q6+N_ LO_I 3°13308_I+0_ VE

_" 9._6q9679_L_2 DEMP _._q_N2f_-N1 P^_P -1.IR23318+02 VMP

PLA:JLT_RY CI.OI_I)I!_AT_

H'_ 2.0_63066+05 DE_ -8.9558206,[_ _AM -1.5973192+01 LOM

XSU_ _.29_52hT÷N6 YSU_I -7.277gPq?÷N7 7_tJ_l -3.15601_9÷07 RAS

GEOCE'.T_ iC _CL:_TIr4G ELEM_ITS

S_'_ _ti. _31 _7_ilh ECC 1.0117o_2÷_ I_C 1.1_83q23+01 RAN

T_ L.b_32_3i÷( 2 E_ 3.83q_7_+n1 _A 3._668_6÷00 SLR

_Li .:)CI _T_IC OSCULATING ELFM_JYS

%v.V_ ,..970657_+N2 ECCS b.261N_Iq-N._ INCS l._h3_305+02 RA_S-_._I_50q+N3 RN_PS 5.727_166÷01 _P_P_ g.1777616+01 I_PS

T_ 8.3700109÷01 EAS A.366061_÷N1 _AS R.362_957+01 SLRS

SELEhOC_t.T_IC UqIT VLCTORS

.x -7.73_t/_3_-r; ' wY 5,_7A_o6-01 w? -_.3_379_8-01 PX

_ 7.9_3_._i-f_I OY 5.3676972-01 _7 ?.TggSo37-Ot SXO

.qSTS71PSlq_796nfl_-O01

-._mA_212832313_75_No0

RAGn ,309382823123333÷00P

3.6603053+03 DYL -3.08_627÷03 _ZL -2.3762_61+N3

5.3_6305_÷03 PTHL _°565_33_-02 _ZL -1_I_111R7÷0_

-_.o_6752g÷_3 5YS 1.7786a314_3 OZ% -1.0572351_0_

5o_6_059_÷03 pTR 3.55_805-02 AZ_ -1.01_1152+0_

7*AS67921÷O0 _SMP 5.030a703÷00 _%M_ 1.111R371,02

3._26_57+00 VT 5.362058_+03 SOL%V -_033_q3_01

_*q_R8816÷03 O_ -3.2379_06+92 07 -8,89q35_7+02
5°03RSR77+n3 pTH 7°80R1878+01 A7 9.735766_+01

-6.126a51n+N_ _YG -#._16111+N_ _Z_ -_.R933qm3+O_

8°RgoP013÷O_ pTE 3.17Rq138+00 AZF -9.0086229,01

-q*A855q3R+03 _y_P 2.506_519÷0_ _?M_ -S.Aq37hm_+O_
5°3_63_53+_3 PTMP 3.5653912-N2 _2_ _ "q,63296?g÷01

-_,q26pm27+q3 _y_ -_.78_92q+0_ D?MF -5,8937_N3+07

1o2885763+03 nYM 2,76q66e6÷03 _Z_ 1,_86811N+03

3*130R_52÷N2 V_ 3.393_917+03 APG'_ -1,9069127_01

I.]_27q86+_2 APF 7.72_71_0+01 PP

3._51_67+_1 APO -1o6663975+06 TFP

1._660_6_+m_ PER 5°252_23_+N3 '*TA

-1.7197q59÷02 ApFS 5.g650_gq+N1 RP_

1.7365071+n2 APOS 9.976_ggA+N2 TFP_

9.9706531÷n2 PFRS I°977R959+00 _TA_

-6.NO_71-N1 PY 6°_ORfi918-NI P7

O.NO_NnnN SYO O.NOOOOON _ZO

q.77257_g+03

2*A9905_R+01

1.71_166+0_

g.96_laP_02

7o852666_÷_I

_.sgqggag÷02

_.783011_-_I

O.OOO00nn

****** C_ / '_0_ , EF* /PHA%E lP- 2_

_! ebl.OF_EPOc H la_O _L_ DFC* 196P# 2N

T °7923h113_1_6191+0:_2 HHS. FRO_ L_U_ICH 3 DAYS, 7

_4_SE ELAPSED TI"F o97_7N73%_n6 5_C%°

REST_qT CO_DIN_T_-_ ( E_ ANI) ER/HR )

HXYZ • P:_85_239783_8626?+OON

_EJXYZ -, 3_ 16R07706_7636_1-001

f :_Lr'_JCi _TP IC

'_L 9. _7_1159+02 DECL -_,RRgO6h_+ON PAL

_ELE_Jv_ r,P_I C

_ -_), 037_71_+0; _ YS -_° 133_1;q+N2 Z._

ALTS _.,'_lqO73*N1 LATS "_.871q-_,N+N_ LONS

LT_ -l.b125_6g+NO LNS 1° l_7_L%°÷_P LT_

GECiIF'_TP iC

2.0562113+N5 DEC -_ .87_1632+0_ H_

x; 1. _g31912+N _, YG -l°56685ft3_N_ ZG

_tT 2,09177_7+_b LAT -q.8751_ _+Nn LON

E A_ T_-_OoN PLANE

_'_' -9.h_616_2_ O_ Y_ -_,7_33_2_0 _ 7 _

_'- _._J_b632 _Ob _E_ -8.8o1R126+11 _ _A_

GEOCE_ LC N_CUt ATIt_G EL_ME_TS

TA I o'_91b_0÷_12 _A I, 265g._6_÷N2 _A

Sv_ 9.g723hbS÷62 LCC_ _.(_41_73-C _ T_

W4S -2°_1_35_03 RNMPS b,713_007÷01 _r_._p_

T_S 1.1570386_2 EAS 1.15676N3+02 M_

S_L_,3CE_7;_IC _I_IT VECTORS

_x -7.73_3,_97-n2 _Y 5. _8767_-0 t _Z

HRS.. S _INS., 9.705 SEC%. G.MoT.

HAS.' 14 _INS., IO.OlQ SECS* G.E.T. RAAm .3q698S4gO56q_53÷Q02

.3716789880q186391-N02

-*76AS7_563P259_80+_O0

-_68_877612656310-001

-,5035_037_I2618R69+NNO

-_.5_06200+01 D_L -1.q_6_ng_+o; DYL -0,_67_8g_+03 DZI -2.9P6_lg_+_3

6.38730_6-01 VL S.3_SqO6+n3 PTHL 2.0883176-02 _ZL -1,233392_÷0_

-R.qTOqN62÷01 DXS

-1.bSq2231+02 VPS

2.5375805+00 L_E

-_.726_N15÷02 _R

-3.1720117+0_ _X

-1.5767223+01 V

-2.106qA02+03 oYS _.81650gN+03 _Z5 -I*0_630_7+03

5.3603_11+n3 pTR _°08_9087-_2 AZq -1.012956_÷_?

7._SQ2525+nO _SMP 5.031_5q+00 R_P lo11053_7÷02

1.Q_OO82÷nO VT 5.3603008+03 SOL_V _.3200118÷0N

1.NA_Ng57+03 DY -1.70N6035,03 D7 -1.g3873n_+03

_._76q_31÷03 pTH _°3586_2_I A_ -Io315_n_÷_

-3.1720115+0q _XG -6.qSO2gOg+Oq pYG -fi.9312_99+0, OZ_ -I._38717F_03

3.0953_22+02 VE 9.13f1176g+N_ pTE 1.07fl59_÷00 _Z_ -q.07_60_I÷01

-7.231633q÷01 DX=_P -1.g6RAP52+03 _y_P 5.119_06a+N_ D_MP -q,q6_oggl+O2

-1.b366717÷N2 V"P 5._5_06_3 mT_P 2.NRR31_5-02 _P -q,_N13_l÷N1

-3.16351]I÷0_ DXM l.;80fiSqT+03 oYM P.766PAI3+03 _Z_ ].gPPO_gg+03
-1.58_67_5÷01 LOM 3°n9_5_6g÷O_ VN 3°39265q6_N3 _G_ -1.892_73_÷01

-3.15598_5÷07 RAS "8.6611_96÷01 LOS 2.386_995_02 _ES -2.3_06fl_?+N1

1.3768971+Op RaN 1.7qlO938÷N2 APF 3._079818_01 _o 3.32R_25_÷0_

-3._9087_1+02 IN_P 1.6561_7_÷02 APO 2,_g2_7_N÷n_ TF _ -1._706_÷nl

q.l_3067A+O1 SLR 5.R7_758_÷0_ PE_ 3,_9_qO6R+02 _T_ 3,59qggq_÷O?

l.gA3q515÷O_ RA*!% "l.71g7a61÷O2 APFS 7.31_q51_*_)I RP% g,96R3356÷NP

1.1565515+02 St qS 9.q7_366_+_ PE_ _.97_51_00 MTA_ 3.59oqqqg_OP

-8.3P39110-01 pX "3.qAlq_g6-N1 PY 7.qAglg_9-Ol P2 5.303qg96-01
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_X 9,1403688-01 Qy 3,7246_16-01 O7 1,606455_-01 SXO 0,0000000 sYO O,nO00000 SZO O,O0000nO

t$$*** C(.M / MOON REF. /PHASE 12- 25

MEAN'OF-EPOCH 1969 24 DEC. 1966p 20 HRS., 19 MINS., 13.455 SEcs. G.MoT.

T *7g4704888186191+002 HRS. FROM LAUNCH 3 OAY%e 7 HR%*e 28 MINS.e 15.760 SEcs. GoE.T.

PHASE ELAPSED TI_E

REgTARI COORDINATES ( ER AND ER/HR )

_XyZ .20496667918419609+000

_:cXYZ --.645745290QQ245510+000

°27555110+06 SECS°

-.16160021912211884+n00

-*5723430948760908R÷000

YL -5.5654041+0? ZL -4.324522?+02 OXL

DECL -2.5641766÷01 RAL -3.8252991÷01 VL

YS 3.0496q26+02 ZS -1,945392]+02 DXS

LATS -1,1246117+01LONS 1°6183742+02 VRS

LN5 1.1866674+0; LTE 2.52372_6+00 LNE

LAN 4,7_34604+01 LAP 2,9396048+02 DR

Y -5,5387807÷04 Z -3,18608_0+04 DX

DEC -8.9153395+00 RA -1.5825445+01 V

SELKN_)CENTRIC

xl 7.0_89231+02

:_L 9.g751499+02

SELE;_3GRAPHIC

XS -9.2961516+02

ALT% 5.9021455+01

LI_ -1.6126252+00

LIN 1°_7o8287+02

GEOCENTRIC

X 1.9540507+05

R 2.0558712÷05

GEOgRApHIC

XG 1.1923986+05

ALT 2°0_1_346+05

EARTt_-_O_N _LAHE

_P -_o8687826+0_

_ 9.9751497+02

X_E -2°0556661÷05

PLANETARY COOROINATES

YG -1.6441656÷0_ ZG -3.1860_0+04 _XG

LAT -8.9163233+06 LON 3.0595n75÷02 VE

YMP 4,4375425+0P ZMP -1,0g58_57÷02 DXWP

DENP -6o30710_0+0n RAup 1.5344_0+02 VMP

YME 4,4325361+02 ZME -1.09584_4+02 DX_E

X_' 1.9469918+05 YM -5.4831266+04 ZM -3.14283_5+04 DXM

RM 2.0469974+05 DEM -8.8317882+00 RAM -1.5728303÷01 LOM
XStJ_l 4.3229961+06 ySUN -7.277_396÷07 ZSUN -3.1559540+07 RAS

GEOCE_T:_IC OSCULATING ELEMENT5

S_'_ 1°45263_6+05 ECC 8.6842576-01 INC I*4894272+02 RAN

VH -2.1804257+03 8NMP -I*7948249÷02 APMP -1.7277979÷01 INMP

TA -1.6_08025+02 EA -1.1_56712+02 MA -7°4_675_4+01 SLR

SELi_CEt:T_IC OSCULATING ELEMEHTS

SvA5 9.9723022+02 ECCS 3°0240866-0a INCS Io_634865+02 RANS

V!_ -2.21_236÷03 RNMP5 5°70_0577+01 APMPS 6.4434_3+01 INMPS

TAS -Io_079922+02 EAS -1.60790_I+0_ MAS -I.6078471+02 SLRS

SELE_OCEr_T_IC UNIT VECTORS

_x -7.7364005-02 WY 5°4871213-01 W7 -_.32424_R-01 PX

._X 4._046625-01 OY 7.714_544-01 _Z 4°6853_g-01 SYO

-.12556928664201756+000

-.317267_44_9012_4+0_0

-3.7535p67÷03 oYL -3.3268662+03 _ZL
5,3439686+03 PTHL -5,700a473-03 AZL

RAGR .382237991299803+002

-1o84418n0+03
-1.12519n_+02

1,7520145+03 DYS 5°0441907+03 DZ% -q,61839_2÷02

5,3597303+03 pTR -5,6840210-0_ AZ_ -9,5041371+01

7,R615100÷00 DSMP 5°0311161÷00 RSMP 1o10932_0÷02

-5.317114_-01 VT 5.3597303÷03 SOLSV 4_6072119+01

-2.4803019+03 DY -5.5792639+02 DZ

2.5669321+03 pTH -5.6972792÷01 AZ

-7°5142488+04 DYG -5.1736129÷04 _ZG

9.1231695+04 PTE -1.3517195+00 AZF

2*3958638+03 _)YHP

5,3439686+03 PTMP

2°1551894÷03 _yME

4.776_540+_3 DZMP

-5.6g9q824-_3 AZMP

1o3928451+03 DZMF

-3°5490945+02
-1.1987337+02

-3.54947_6+02

-9.0437792+01

-6.54295Q3+01

-9.070642_+01

-6.5429593+01

1.2732248+03 DYM 2°7689397¢03 DZq 1°4892706+0_

3.0604769÷02 VM 3.3920576÷03 ARGM -1.8797156+01

"8o6600655+_1 LOS 2.3517554+02 DES -2.3406621+01

1o7927343+_2 APE -4.3810023-01 8P
1.7727P3_+_2 APO 2.7141398+05 TFP

3.5711n88+04 PER 3°8574743÷n2 MTA

"1.7197567÷82 APFS 3.227_354÷01 RP_

1.236536I÷02 _poS 9o9753178÷02 TFP_

9og72300a+n_ PERS 1°9783853+0n MTAS

-_.992_589-01 PY 3.2_0_7_6-01 P?

OoODO_O0 SYO O.ONO0000 SZO

1.91129_0+04

1o5969261+02

3.59999_a+02

9.9692864+02
_,03540_3+01

3,54999_9+0_

2,9587R?R-01

0,00000_0

***,*, CS_.; / MO0_ REF. /PHASE 12- 26

MEAN-OF-EPOCH Ig6g 24 DEC. Ig6P, 20 HR_., 34 _INS., 13.45_ SEc%. G.M.T.

T .79720488_1_191+002 HRS. FROM t.AUNCH _ DAYS, 7 HR_., 43 WINS., 13.760 SEc5. G.E.T. RAGR

PHASE ELAPSED TI_E °276_5110+06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

_XYZ -.12900245434648580-002 -.24182705403933948+000 -.15927368357617162_000

RDXYZ -.91674755208976413+000 -*35358970089278283-001 .61Q727927_49433R9-001

SELEt_aCENTRIC

_L -4.4427587+00

RL 9.g725572+02

SELEFJOGRAP_tIC

XS -4°1724171÷_2

ALT5 5°_762181÷01

LTS -1.5127301+00

LIr_ 1o676B298+02

GEOCEnTrIC

X 1.g4JR274+05

2.0503835_05

GE_GRAP_IC

X3 1°0790177+0b

ALT 2.N159470+05

EA_T.'-_!._Ot; i_LAHE

_H 9._725573,0_

X_E -_.,_503_14+05

PLANETARY COORDINATE5

X_ 1.9488716+05

q_ 2°0473538+05

.419840658745724+002

YL -R.3283630÷0p ZL -_.4_52798÷02 DXL -5.32_7829+03 DYL -2°0553125+02 OZL 3.6_22Q55+02

DECL -3°3360578+01 _AL -9,03056_0+01 VL 5.3448981+03 _THL -2.9534523-02 AZL -8.5390637+01

YS _.83Qllg2+Op ZS --1.9780705÷02 DYS 4.7971325+03 DY5 _.3553457+03 OZS
LATS -1°1440621÷01 LONS 1.1526918÷02 V_S 5°3606557÷n3 pTR -2°9448033-02 AZ_

LNS 1°1853996÷0_ LTE 2o6089216÷00 L_IE 7.8638661+00 DSMP 5.031t910+00 RSMP

LAN 4.7321000÷01 LAP 1.2695768÷02 _R -2°7551_98+00 VT 5.360_550÷03 SOLSV

Y -5,525380_÷0_ Z -3.1756231÷04 DX "4,0634867+03 DY 2,565K871+05 DZ

DEC -8,9098060+00 RA -1,5829270+01 V 5,1497045÷03 pTH -7,0035847÷01 AZ

4.20114_8+02

-8°54197_+01

1.1080246+02

7.95550_9+01

1,85075_4÷03

5,0662392÷01

YG -1.7143358+0_ ZG -3,1756230÷04 OXG -7,7262665+04 oYG -4,3183584+04 OZq 1.BSO?51n÷03

LAT -_.9107918+0_ LON 3°0218666÷02 VE 8°8531163+04 pTE -3°134_918÷00 AZE -R.9277653÷01

YMP 9.46Q69_1+02 Z_P -A.55019_R÷01DXMP 5,_727344+03 qYMP 1.641_22_+_3 DZ_ _

[_EMP -4,9184177+0_ pAMP 1°07619_8+02 VuP 5°3448g80+03 PTMP -2,Q534_32-02 _MP
YME g,4696998÷02 2_E -_°5501729+01DXL_E 4°8320960+03 DYME -1,7_0a514+03 _ZM_

3.73354n0+02

-Ro5aR2212+01
3°733534R+02

xsor; 4.3376898+06 YSUN -7°2777620+07

GEOCENTRIC OSCULATING ELEMENTS

S_A -5,9073404+05 ECC 1°0464077+00

Vii 1._805362+03 RNMP -I.5404249-01

TA -1.3396119+02 EA -4,2457107+01

SELENOCEt;TRIC OSCULATING ELEMENTS

S_AS 9.9705859_02 ECCS 5.5209262-04

VHS -2°2146767+03 RNMPS 5,6945486+0_

TAS -1,1101786+02 EAS -1°10g8493÷02

SELEI_OC_NT_IC UNIT VECTORS

_X -7,7436043-02 WY 5,4867936-01

INC 4°0173746+01 RAN "5.1281329+00 APF 1.2006974÷02 RP 2.7414581÷_4

APMp 1,3384805+02 INMP 1.2192304+01 APO -1.2088826+06 TFP 1,35756_5+02

MA -6.1493233+00 SLR 5°6101417+04 pER 3.1634171+03 MTA 1.6287225+02

INCS 1.4635009+02 RANS "1.7196680+02 APFS 2.7971077+01 RP_ 9.9650813+0P

APMPS 6o0170721+011N_PS l°7365P26÷f12 ApoS 9.9760405+02 TFPS 8o05_00_7401

MAS -1°1095539+02 SL_S 9°970_24+02 PERS 1,072p746+00 MTA% 3°59999q9+02

WZ -R.3245898-01 PX -9°290A009-01 PY 2.6_18191-01 PZ 2°5989505-01

YM -5.4420967+04 ZM -3.1207703+04 DXM 1.2652963+03 DYM 2°7711184÷03 DZ_ 1.4905289+03

DEM -8°7677433+0N RAM -1.5602041+01 LOM 3.0241389+02 VM 3.3914214+03 ARGM -1°8656660+01

ZSUN -3.1559203+0T RAS -8°6589092+01 LOS 2.3142684+02 _E5 -2°34N6370_01
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_X 3.b168192-01 _Y 7,935_771-0| _7 _,Sq3A730-Ol SXO o,noooooo syO 0,0000000 SZO O,O0000qO

• *=*** CSM / MOON REF. /PHASE 12- 27

MEAN-OF-EPOCH tg6q ?t_

T ,7c_q70_RRRlSh191+O02 HRS, F_O _ LAIIHCH

PHASE ELAPSED TIME ,2773_1:_÷0_ SECSo

RESI.\:,T £O0!_)INATES ( ER AND ER/HR )

_iXY_ -,2N673g_325_qD55+DO0

!_[XYZ -,h_g_738O_qI_2777÷NNN

5ELi:_)CF;_T_IC

XL -7.119g773÷(IZ

_L 9,q_78799+n2

• ', 3°_60%1_0+02

ALl, 5,_2g_3÷01

L;'_ -1o5128353÷00

LIrl lobTb_108+02

GEOCENTRIC

X 1.q_36201.05

_ 2°n_3067_+05

GE_i_I_ApHIC

X3 qo_516079+0_

_LT 2°006_308+05

EA,,TI-_IOON _LANE

x'p ¸ _.t,_l_3N2+O_

PLAI" T_PY COORDI_I_TES

<: l°_)5_}7_Nl÷Oh

qEC. lq6Be 2N HR_.e _9 'rIN%._ 13o_5_ 5ECS. G.M.To

30AY_, 7 HRS.) _8 _IN_.. 13.76_ SECS* GoEoT°

-.177t. 3J?_N_SI63D_3+_flD

.523_TbZq_3Xl_fl_B7÷ONO

YL -6.1107000+N2 .'l -_.365!NP3÷02 OXL

OECL -t,g730377+01 PAL -1.39362?5+02 VL

Y5 g,311231P+N? Z% -_oZ730277÷01 OXS

LAT5 -4.760R_66+N_ LON_ 6.9612W32+01 VgS

LN5 L°I_1318÷i). LTF 2°_11n5+00 L_)E

LAN _.71g_R16+_1 I_ > ?.27R1_72,01 OR

,wn_q3867_._lN3_2_fi+NNO

R_GR ,_57a_33P61916WW÷OO?

-3,717fl72_÷_3 _YL 3.0W16512_03 _l. _,3S0fi_7_03

5.3_7_217÷n_ _THL -_o_5n733fl-02 _ZI -6._1710qq÷01

_,qSB_23g+03 DY S -I,759837N+03 _Z_ I,_512n_3÷03

5°3631726÷n3 pTR -3._0_9_7-02 AZ_ -708658q12+01

-3°_20568g+On VT %°3631715÷03 _OL_V _°117S_31÷01

Y -5.W6?1_16+0(= ' -5,13233_3+0W _X -2°_59708_+o5 OY 5,81_9306+03 D_
DEC -_,fil_lnO_÷on RA -l,5696916+01 V 7°3911823÷N3 pTH -3,73_6_g3+01 A7 5°70flW1a7÷01

YG -1.7732_+N' /i -3.l_233_2÷0_ DXG "7,6171102+_ DYG -3,6g_7+D_ _Z_ 3,R_P66rN+03

LAT -8°82Do798+n_ L_N _o9_55875+02 VE 8°_6_ga03÷0_ pTE -3.03_50g_+no AZE -_o70365_÷NI

Y_P _.sNgg65P_D _ 7'_P -I.0?35N35÷_I OX_'P

OEMP -5.8832W2q-Nt _AUp 6,211_2S7+01 VuP

Y_E _°809q&00+I;2 7_E -Io023q573_01 DX_E

Z_ -3.0986R_3+OW DYM

PA_ -I,SW75R6g+01 LOM
7S[IN -3,155R8fi5+07 RAS

INC _o3g47_q%÷01 RAN

APMp _o_h21Ng_÷01 INUP

MA -B.9631_5+0] SLR

I_C% 1._3_7+02 RA_S

_P_P_ S.9992_I0÷01 IN_PS

_AS -6,b2q57_7÷01SLPS

_Z -fi,32_2711-01 _x

_Z _.g026_1_-01 S_O

I$o_9qosgR÷_ ;_yMP

5.3q7WPlT÷N3 PT_P

_._58_593+03 _yME

-2._332g1_03 _7_p

-5._50766A-02 ATMP

-5,8655677÷_3 _TMF

5,8RaP_n÷np

5.8_g2_76+_2

1,25736W1+03 oY_ 2.7732793+03 qZ" 1,Wq17718+_3

2.g877q70+02 V_ 3o390785_+03 AqG_ -I.8516616_NI

-_.657752g÷01 LOS 2.276781_÷N2 _FS -_°3_N6117+n1

Y_ -5.gOIN3_7+N_

iR, _ .II_77102+0b DEM -R.70368NO+ON

_S _ _.3523832÷N'_ YSUbJ -7,2776flW1+NT

GFOC_ '_T_'ZC OSCU_AI [_G ELEMENT5

VI4 5,_52_t 5_+03 RNMP -2° 1R56_17-0 L

TA -_, q6_a7_+O 1 EA -3,8_29_N6 _01

5ELE_,OCi _T IC qCOLATI_G ELEMENTS

V,_S -2°21_265+(]3 _fJ_PS 5o6_lgQTg(01

TA% -b. _319587+01 EAS -6o52_N2gs+o 1

SELE_:3CLhT_IC UrlIT VECTOR5

_x -7.7_3818-02 WY 5°_R6q061-O I

_X Z,S_5 _15-01 OY 7,9_1521 -Ill

-2,3721o65÷Nq APF 5°7715q23+01 RP

5.7500035+NO APO -2,g692357+05 TFn

6°220673]÷N5 pER I°3603_15+02 _T_

-I.7196207÷n2 _pF5 _.77RI092+01 RPS

I°736_n_7÷_2 APOS q.9777553÷02 TFPS

q.aTO6396÷n_ hER5 1._T7_g21+O0 _TAq

-g°30_q_g_-01 PY 2°60_6699-01 P7

Q._OnONOn cYO O°O0000nO _ZO

1.51gC7'_÷_5

1.0P_5035+02

9og6_N337+O_

_.O32BgSP+01
3,5qgqQqa÷OP

_.5_2791q-01

O,O0000n_

****** CS v / MOOr, _FF. /PuA%E 12- 25

_tAN-OF-EPOCH lq6q 2_

T °_1)220_8_18_19J÷0_2 HRS° FROM LAUNCH

P_ASE ELAPSED TI _'_ ,o7_2511_+0b _ECS)

RESTART CO,_RDIr_ATES ( ER ArID ERIHR )

_XYZ -,2_!837336W_3_3N738+NO0

R_XYZ °2131872_67_q2_-001

SELEr;DCEhT;:IC

xL -g,9313869*N2

F_L 9.9639W26+02

SELE_IOGRAPI_IC

XS 9.00_326L+02

ALT (, 5.7g00759+01

LT_ -1.hl_q_01_O0

LItJ 1. 7_f'P12_02

GE_CE!.T_IC

1._a2665_+05

GE3_PHIC

X(_ 8o53762_0÷0_ YG

ALT Z°OO'_IOg2+05 LAT

EART_-'4_Cjr_ _'LA_JE

_'_P 9o_2_7697,32 Y_Ip

X'_F -2.0385_38÷05 YME

PLANETAI_Y COOI_DINATES

X_ 1o9525967+05 YN

_FC. lq6 _, 21 HRS°_ W MINS., 13._5_ 5EFC. G.M.T°

3 DAYS. 8 HR_o_ _3 r'ZNS., 13.760 SECS. G.E°T.

-,6BO=+327SW_q1132w3-n02

,7691879_OT_fi6221_+O00
,223562ao70782t_aTo-o_1

,50fiOOOg7W83899RPO+O00

YL -2,3_336_?+01 ZL ?,ba93_X7÷01 OWL 1,?3qlQ_5+N2 DYL _o_7]N62_N3 D2L

DECL _,_317P87÷0_ _AL -1°7fl6_832÷02 VL 5°3_qQaSR+03 PTHL -1,971_7_-02 AZL

tS _,17612_n+02 ZS R,IRflSqQ7÷01 OXS ff,]31gR2a÷n] DYS -_.8100713÷03 nZS

LATS _.71398_l+N_ LONS _°_R703_1+01 V_S 5°3657_0_+03 pTR -1.q65778_-02 _Z_

LNS I.182_6_I+N2 LTF 2._792R°3+NN L_JE 7._6_171÷0_ DsMP 5.N31_383÷_0 P_P

Y -5,3622_39÷_ Z -3,06B_7_+0_ _X I°3733WTg+_3 OY 7.2W6_853+03 DZ

DEC -8,b58_678÷01_ _A -1°5_309R1+01 V 8,602R26_÷N3 pTH -8o_937Q8+_0 A7

-1°_25_352+0S 2G -3.0_887_+0_ DXG -7o_8_6+h_ OYG -3,_166ff75+n_ nZg

-_.6593320+N_ LO_ 2.9_06U_5÷02 VE R°_O65103+n_ pTE -R.R26_070-01 AZF

2.8_3051÷0; 7_P 7,116_019+01 DXMP 1,ug?q_in÷N_ qyMP -5,1175paq+N3 _7_

2.8_3F_I)0;' 7_E ?.It63_I0+01 DX_E 1.2523612+_ I)y_'E -_.ugglq_2+n3 DZM_

ZM -3,U765778÷OW D_M I,2WgW985÷03 DYU 2°775W228+03 _ZM

RAM -1°53_97_5+01 LOM 2,g51_561+02 VM 5o39n1500+03 ARG_
ZSUH -3,15585?6÷07 RAS -8,6565o65+01 LOS ?°23q2g_3+02 DE_

RAG_ ,_950_599363756_+a02

-5*3599_G6+OI_

R,! Z.hW_Oh66÷N5 DEM -R,6]q5972÷Nh

_Sl!i _.367076_+06 YSUN -7.27760fl0÷07

OEOCE'_T_'IC 05CULATIHO ELEMENTS

v'_ 7.16(I98_9÷N3 RNMP -_.559_21_-01

SELEI_OC[_TI_IC OSCULATING ELEMEtlT5

S_A5 _°_7257_I+_3 ECC% 9°12_2_-0_

V_S -2o212_q60+03 RNMPS 5°6_57_%_81

T_5 -2._17_95+01 EA5 -2°2t56117+_I

5ELE!JOCFhTi_IC LItJIT VECTORS
_X -7.7_81330-02 _Y 5._867q_7-01

2.g3sW2_6+D3

-5°66090n5÷01

1,05310n?}0_

-7,86_N775÷_1

1,1_5_31a÷0_
-3,527_q7_+00

5,gTOf182_+Ol

4oWPfl_I70+03

-8,700521q+01

W.51567h3+N_

W.51567_+N?

1._Q3OOAI+O_

-l°8376qPn÷01

IP/C 3.13526n_+01 RAN "9.572fl21_-_1 APE -6,8251t7_÷00 RP 2,012WI_*_

APMp I.03695_3+01 IN_P 3.0_g595+00 APO -2°915q653÷05 TF_ 8.71593q_÷01

_A -3.7299230÷01 5LR 1oPgR_q5g÷06 pER 6o6g_gs+01 _TA 1.0056_N+0_

INCS I°_63_9q9÷02 RAN5 "1o?lg6P10+02 APES 3.019188q+01 R_ _.0632711+07

_puo_ 6°Z_O57t_O+01 INUPS 1.7365N86÷_2 _pOS 9.g81q691+N2 TFP'_ 8.03_21_N+01

_A5 -2.2136_III+01 _L_5 9=a7_I_÷02 PEPS I.97P_056+00 _TAS 3.50Qqoqa÷N_

_Z -_.32_3707-01 pX "g.I_39086-01 PY 2.93_FP_-01 P7 2.T866_75-01
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7. 8276498-01 r_Z _. 7R9;9_7-01 SxO 0.0000(100 sYO 0.0000000 szn o.ooooonn

Ss*_** CSM / MOON REF. /PHASE 12- 29

MEAN-OF-EPOCH 1969 2_ DEC. lg6Bp 21HRS.p 19 MINS.p 13.W55 SECS. G.M.T.

T ._0470W888186191+002 HRS. PROM I AHNCH 5 DAYS, 8 HRS.' 28 MINS., 13.760 SEcs. G.E.T. RAGR .5326W866108_84÷002

PHASE ELAPSED TIME .27915110+06 SEES.

RESTART COORDINATES ( ER AND ER/HR )

HXYZ -.19711626304098206÷000 .16790206772234230÷000 .12900_7_85075_92+000

RIIX_Z .6_9877275059625W1+000 .55400031679W53195+n00 .3027211621579_712+N00

SELENOCENT_IC

(L -b.7A85530 +02 YL 5.782W556+02 ZL 4.W428392+02 DXL 3.B937989+03 DYL 3.2202W05÷05 OZL 1.75962_7÷03

_L 9.9629229÷02 OECL 2.6WR3322+01 RAL 1.39575g1÷02 VL 5.3505056+03 PTHL 5.7175051-05 AZL -6.8WW5988+01

SELENOGRAPHIC
XS 9.12S9916+02 YS -5.4757511÷02 ZS 1.9756_17÷02 DxS -1.q831R95+(13 DYS -4.9683719+03 DZ_ 4.2301746÷02

ALTS 5.779R751+01LATS 1.1425796+01LONS -2.08_9977÷01 V_S 5.3662W81+03 pTR 5.7006W51-05 AZR -8.5388272+01

Lrs -1.5130453÷00 LNS 1.1815963÷0P LTE 2.46_4556÷00 LNE 7.RT06122÷00 DSMP 5.051W113+00 RSMP 1.1041555÷02
Lib 1.6768505+02 LAN 4.G9350RR+O1 LAP 1.01_6_(10+02 _R 5._591_81-01 VT 5.3662_81÷03 SOLSV -4.81_7nA+01

GEOCENTqlC
x 1.9476529+05 Y -5.26099(17+04 Z -3.0100258+0_ DX 5.1352R85÷n3 DY 5.9977589÷03 DZ 3.253863R÷03

k 2.0397879+05 DEC -8.W858771+00 RA -1.5115956+01 V 8.59(10W03+05 pTH 1.9601663÷01 AZ 6.2451493+01

GE/_;RAP_IC

X._ 7._30319+0_ YG -1.87553S2+05 ZG -3.01002_7+0_ DXG -7._222_29+(1_ DYG -5.3_621GR+0_ DZG 5.2558614÷03

ALl 2.{)053511+05 LAT -8.486R222+On LON 2.9161917÷02 VE R.2593772÷0_ pTE 2.0004672+00 AZE -8.74113_3÷01

EART,,-_C_()r_ PLANE

XPP B.b_10110+02 YMP -4.85590WR÷02 ZMP 1.09R5370+02 OXMP -2.6166205+03 DYMP -_.666R365÷03 DZMO _.29558_÷01

R_IP 9o9629226+02 DEMP 6.3304491÷011 RAMP -2.9233371+01 VMP 5.3505056÷0_ PTMP 5.7167096-03 AZMP -R.9537852÷01

X_E -2.0397819+05 YME -W.BB5R1W?+02 ZME 1.0985323+02 DXME -2.8571396÷05 DyME -R.O47R070+03 DZME q.2955g10+01

PLANETARY COORDINATES

Xv 1.9544415+05 YM -5.318815(1+0_ ZM -3.0544541+0_ DXM l*2W1W895+03 DYM 2.7775W86+03 DZM 1.49W2549+03

R_ 2.0484228+(15 DEM -8.575_969+00 RAM -1.52237RR÷01 LOM 2.9151134+02 VM 3.58951_8+03 ARG_ -1.8236279÷01

XS_J_; 4.3817097+06 ySUN -7.2775277+07 ZSUN -5._5581R5÷07 RAS -8.655_402+01 LOS 2.2018075+02 DE5 -2.5_05611÷01

GCOCf'_TRIC OSCULATING ELEMENTS
S_A -_.b133618+04 ECC 5.115R44_÷0_ INC 2.8727791÷01 RAN 6.79RO52g-Ol APF -4.1335704+01 RP 1.89R78_I÷05

V._ 7.086W082+03 RNMP -5.8346962÷00 APMp -1.7485838+01 INMP 2.9665_00-01 APO =2.R214605+05 TFP 6.4531177+01

TA Z.3456375+01 EA 1,97079(15+01 MA (1.311_595÷01 SLR 1,1612693+06 pER 6.9059057+01 MTA 1.0127224÷02

SELE_bCENTRIC OSCULATING ELEMENTS
S_ 9.9722303+02 ECCS 9,3R64475-04 INCS 1,4635371+02 RA_S -I,719577R+02 _PFS 4.7_R6831+01 RpS 9o96287_0÷02

V,_S -2,2127233_03 RNMPS 5°6582312+01APMpS 7°9732207+011NMPS 1.7365277+02 ApOS q,9815906÷02 TFPS R.Oq36gn1+Ol

TAS 6.1090352÷00 EAS 6.1029817+00 MRS 6.0972691+00 SLRS 9.9722211+02 PERS 1.976_639÷00 MTAS 3.599990q+02

SELENOCFNTRIC UNIT VECTORS
*x -7.7515051-02 WY 5.4861525-01 WZ -8.32N73_6-01 pX -7.5496282-01 PY 5.1305936-01 P? 4.08413n4-01

OX 6.5117013-01 QY 6,6014495-01 OZ 5,7_q14_9-01 SXO 0,000_000 sYO 0.0000000 SZO 0.00000P0

i***** CSM / MOON REF. /PHASE 12- 30

MEAN-OF-EPOCH 1969 24 DEC. 19_, 21 HRS., 3q MINS., 13.455 5Ecs. G.M.T.

T ._07204888186191+002 HRS. FROM LAUNCH 3 DAYS. e HRS,, 43 MINS., 13,760 SEES, G,E,T, RAGR .570251328529_04+002

PHASE ELAPSED TI_E .26005110+06 SEES.

RESTART CO=_RDINATES ( ER AND ER/HR )

F_XYZ ,123_R098600417661-001 ,241925197_739438÷000 ,15(12709RT_GR256_7+(100

ROXYZ .91657990W3WBW7000+000 .6750R27357269176R-_02 -.RO987W5202W302096-O01

SELE:_OCENIRIC
XL 4.2526031+01 YL _,3317450+07 ZL 5°4507_76+02 DXL 5.327R085+03 DYL 5.9240567+01 DZL -4o707561_÷02

_<L 9.9654120+02 DECL 3.3159155÷01 RAL R.7OTRIOI+OI VL 5,3_87096+03 PTHL 2°8675_18-02 AZL -9.6(1537n2+01

SELEr3GRAP_IC
X% 3.7383084+02 YS -9.0507610÷02 ZS 1.94_1804+02 DXS -4.a014203+n3 DY5 -2.1310532÷03 DZR -_.605217_+02

ALTL_ 5._0_7659*01 LATS 1.1250147+01 LON5 -6,7512754+01 V_S 5.5644560+05 pTR 2.R588766-02 AZR -9,5027158+(11

LTS -1.5131510+00 LNS 1.1803285÷02 LTE 2._4961_0+00 LNE 7,R727532+00 _SMP 5.0514_58÷00 RSMP 1.1028_02÷02

LI_; 1.o768497_02 LAN 4.6821282+01 LAP -2.0906968+02 _R 2.6766922÷00 VT 5.3644552+03 SOLSV -7.88148_7+01

GEOCE:_TRIC
X 1.9566997+05 y -5.1945WOG+O_ Z -2.97780_R+04 DX 6,5613557÷05 DY 2,RIB897W+03 DZ 1.0246961+05

i, 2.0_62548+05 DEC -8.367660R+00 RA -1,48670_5+01 V 7,214900_+03 pTH q.857489_÷01 AZ 6.7_38515+01

GEOGRAPHIC

XG 6.2921700+04 YG -1.9242067+05 ZG -2.9778048÷04 DXG -7.9321282+04 DYG -5.1849517+0_ DZG 1.024699_+0_
ALT 2.0118179+05 LAT -R.5685903+(10 LON 2.8_1077_+02 VE 8*5482717÷04 pTE 5.6281914+00 AZE -R.8769R34+OI

EARTH-uOr)N PLANE

X'IP 2.5_G9412+02 YMP -9.598q7_9÷0_ ZMp 8,2_9_965+01DXMP -5,146_185+05 _yMP -I,4020794+03 _ZMP -5,913159_02
R_Ip 9.9654120+(12 _EMP _.75_217+00 RA_P -7.5159_55+01 V_mP 5.3487096÷03 pTMP 2.R673941-02 AZMP -9.4212455+0|

X_E -2°0462321+05 YME -9,59R9734+07 ZME Ro259_RB8+01DXME -5o3872940+(13 OYME -_.7824167+03 DTMP -3,913159_÷02

PLA_ETARY COORDINATES
X_ 1.9562745+05 YM -5.2776580+0_ ZM -3.0325123+0_ DXM 1.2335472÷(15 DYM 2.779R569+03 DZM 1.495_522+03

RM 2,0W87791+05 DEM -8.5113783+00 RAM -|.5097RR2+01 LOM 2.RTR7698÷02 VM 5.5888800+05 ARG_ -1°8096187+01

XSUN _.396462G+06 YSUN -7.2774491+07 ZSUN -5.1557R_4+07 RAS -R.6542859+01 LOS 2.1645203#02 _ES -2°5405556+01

GEOCENTRIC OSCULATING ELEMENTS

S_A -7.87_7930+04 ECC 2,4955524+0n INC 2.3987003÷01 RAN 4.4364337+00 APF -8,7037227+01 Ro 1o1781572+05

VH 5._225688+03 RNMP -1.7945164÷02 APMP 1.i365770+02 INMP 4,72R7058÷00 APO -2.7539158+05 TF p 5o9954752+01

TA G,6061756+01 EA 5.2035747+01 MA 9.6412666+01 SLR 4.I180746+05 pER 1.5_0F_15+02 MTA 1,1562_76+(12

SELENOCENTPlC OSCULATING ELEMENTS
SMAS 9.9705103+02 ECCS 7,1547996-04 INCS 1.4635496÷02 RANS -1.7194890+02 ApFS 5.4757204+01 RPS 9,9633765+02

VHS -2,2155749+03 RNMPS 5.64R6510+01 ApMpS 8.7037625+01 INuPS 1.7365125÷(12 APO_ 9.9776440÷02 TFPR R.0476A(13+O]

TAS W.4415777+01 EAS 4.43R52_5÷01 MAS 4.4_5456_÷0! SLRS 9.9705049+02 PERS 1.977R521÷00 MTA% 3.599999o+02

SELErJOCEhT:_IC UNIT VECTORS
•X -7°7597518-02 WY 5,WRSR513-01 WZ -_,3246603-01 PX -6o665794R-01 PY 5,923R356-01 PZ 4,5249722-01
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_X 7._13Aq12-01 _IY 5.9N(13(]TA-n ¢ 3.1070PI 1-01 SYO O.OONO000 SYO N.O000000 %Z_ O.O00OOOO

e,,i,. C:.M / MOON HEFo /PHASE 12- 31

MI:AN-OF-EPOCH 1q6n _

T ,_g70_888186191÷QN2 HRS. FROM _At_J,

PHASE ELAPSED TIME .2RN°_1!0+06 _ECS,

RESTART C_oRDINATES ( ER AND ER/HR )

HXYZ °2]_3091702215326+n0_

RL)XyZ o61_20562521_37610+n_:/

_rc. Igh_, 21 HR_.p _9 MINS°, 13._,S f,ECS, GoM,T.

5 DAYSw 8 HRS,) 58 MINS,) 13,76n SECt, G,E°T,

.170aq122_22215_90+_00

-.h_32_R6_S602Q36+hN_

/L %IglgbN8÷02 DXL

'-_t _o8569510÷Q1 VL

:-r 7._gI_703+01 D_S

LO';_ -I,1311_5÷02 V_S

LT_ 2°_7_79÷00 LHE

L_P 8,0g_Rq_2+01 _R

7 -2o9782330÷0_ _X

;!_ -1,_757913+01 V

7 -2.9/R2329÷0_ _XG

l,i'_ P,h_k56_9÷02 VE

/_P 5,7A_7323+00 OX_p

_A_P -I,Z06527_+02 VMP
Z_ _o7fl36072_00 OXME

SEtEt_JCt i,_TR I C

_,L 7.3_'P,582÷02 YL 5.8 q_F_23n+l

FIL 9.9701016*0;' DECL l°_?;'l-_h.÷q ¸,

",1 L _T!_C)GRAP(t]rc

Y', -3.'403512_+ 02 Yt, -'_. 1_ 7_$3F{'_ ÷ C)_

:.LT% 5. _51 b6_.u.÷O 1 LA[ ", _ o _Oqp_u,A+D_l

LTS -1 o51 _25_b+011 t_f 1.170060_+r_ ¸"

LIN 1 °h7b_t312_c2 Lt,_ _ .b_gT_177+1_1

GEOC£'_TR IC

x l ° qbSu_Ri)b+(15 Y -5.1775(_lR+Of_
;_. hS_9362÷05 I')EC -A. _._,_ 1 ?_.9+Or_

5°,}Tu, 177_+OR • YG -1.9_F_] 75%+_1

.L_ _on197993+05 LAT -A. 3"_7r1_ ?: ¸, ,

EAF T_,-',_OOi'_ I'1 A, r

\ i' -5. L}_){ ?0÷02 'r,tp -,_. _7,,_hh_) _ _

_'i_ --,?. ,_5_ ? ] _?_÷ f)5 YME -_.h7#,(9(_+0, _

PLA'it TA_'f coOi_; INATE_

qv _. 0_9135"_ _'Oh DE_ -R. _._72_25+00 RAM "1o_'072C';_2+01 LOM

X<,_) ', '_.'_l11567+(_h YSUh -7°277370_÷07 ZSU_I -_°lb57F_r_2+07 RAS

_ OCr. r_TFcIC O-SCULATr_G ELr-'_: IF_

%_'_ -1 ,_l_'5,hu_N_ C)6 ECC ! • ONr_X,_()r_+_)_ _ Itr¢ I ot)_35_49÷01 RAN

V._ l°lg7867G+,_'_ HNMP -1.?_)7%_-,_+'_; _ ^n_,_ _.20577")6+01 IN_P

"r.,, I oh79397!_+N2 FA 2.8_r_,_2 _ ÷l)} _,_ I .,_82,_F}3A+O0 SLR

SELE:_3CF _,'_,RIC ()SCI;LATIr_G ELEMENT_,

S"t,_ c,._)7,)7329+(_2 _CCS 6.2_312r, h-,l'_ 1_c'3 1._3_37u,÷02 RANS

1,_% _._21P790÷01 EAS _ • _17_51(_+rll _'t,S _.R.1_3930+01 SLRS

SELENOCF_'I_IC I_JIT VECTORS

• x -7.7_|_%7-NZ wY h. _ !','_6q?-r) 1 w7 -,_ o 32_7c_P0-01 nx

• ****. ,%M / '_O_Y. _F_. /P_L 12- _;_

-°_iF733olOhl_Inn_2+NO0

3.57NIg6N+P3 _ L -3.1_17207+03 nZL

5°3_6_5_0+P3 _THL _,55_5059-0_ AZL

RAGR ,607RS399Sg753_+O_2

-?._1653nS÷03

-I.18511n7÷02

"_,f165N372+03 _Y{ 1*985g055+03 _Z_ -1.0671117÷03

5°36200A_+03 PT_ 3,5_81_66-02 AZP -I°01511)_Q+02

_,7957_7S+03 DY -3°799725R÷02 DZ
_,_97gR21÷o_ PTH 7.g613gg3+01 A7

-2.6853797+_q _Z_

3.091_61A+00 AZE

2.7032_2fl+03 _7).r }

3.558_935-02 A>M,,

-6.76_0189+02 _Zu_

8.g332q61÷N_ pT_

"_._I_057R+03 DYM£

I°0_6791_+_2

-_,NI_367A_01

-q.63_236")01

-5°90567_6+02

l*22S6nl'+n_ DY M 2,7817_76+03 oZ'_ I°_966600+03

_°_2_53+n2 VM 3°_8R_59+03 ARG'_ -1,79561_6+01

-_°_531_76+_I LOS 2°126R332÷02 DFS -2,3_n51_1÷01

Io3627067÷_2 APt 5,_00A21o÷01 q_

q.19ASP37+NI Apo -3.23619_2+0_ TFP

I°_203537+_ pEP I,_203787+0_ _'T_

"1°710_5_+02 APF% 6oN_A7138+N1 Pp_

1,736_Agfl+02 APOS q,07_0577÷02 TFP_
_°Q707Pf17+02 PER_ 1,977018_+00 _TA_

"5o_927731-nI PY 6°_A2769_-01 PZ

O.O00000N sYO O°NOONO0_ SZ_

7.0_621_N+03

3.0_27770+Pt

t,7_6_I71+_?

q°g6_5_*_I+02

_°05081_3+01

3,Soqgg_o+02

_.82171_3-01

OoO00_O_N

'.;_A,_I-OF-EPOCH iO6n L_ OFCo lg_8, 22 HRS., W "1INS,, 13,455 SECq° G,M,T

°;,_22!1_08+_1_h191+0i)2 HRS. FRO_ I.AI_CH 30AYC_) 9 HR¢;, ' 13 MINS,) 13*760 SECt,. G°E°To

*'HAr>E ELA_}%ED TIME- ,2818511O+Nf_ $ECS,

-,2297867W97_5_5768-O02

-,76A7229794?g35R_A+OOO

RESTART COoRDI!]ATES ( ER ANn ER/HR )

RXyZ ,2P_21203q0079_5÷N_0

_L,XY_ -*fi_JggR570_13_76-O01
-,_839_2_IS625275-0_I

RAGR .6_5_56663_212_+002

YL "7,913702g+0_ ZL -o,778_29+01 OXL -3,20_AOWA_02 OYI -_,_6f1350_+03 OZL -?,gI_5505+_3

DECL -5°62_167_+0_) RAL -_o5680021-01 VL 5.3_5156+03 PTHL 2.0197150-02 AZL -1.23225_1"02

YS -3.7h2772q+OP ZS -A.gw61090÷01 DXS -I.g0_0_67÷03 OY% W.903=227+03 DZC

LATS -5ol_SglqP+Nr_ LO_IS -I,5780_3+02 VqS 5o360_76_+03 pTR 2,01375gB-02 AZ_

LrJS 1,1777931+N_ I rF 2°_19gOAR+O0 LNE 7°A76f1762+O0 _SMP 5,031_272+00 _$_P

LAtV _°b5_7_(_+0! LAP 3.:_6037_?+01 _R I,_30_2_+_0 VT 5,3602763+03 _OL_V

-,EL JcEr,T,_ IC

_) 9,92bB310+02

RL 9. 97019q.8+02

S_L E; ,_GF'Ap,. IC

X_ -9.197R76F}+02

ALT_ 5° _025_b1÷0 ).

LT!, -l. 513_h1(_*('}0

GE(_CI- F_T,_ I C

x I ° _'_A* 11 + P5

;v 2 °(_591_.7_ +r,5

GEOC_RAp_ IC

X_ 3.77'45] 52+ 0_"

_L.I 2. C_2")710fl+05

x"t -2.(J5910.59+N5

PL.','_L_ 1 _P't C(IOROINA[ES

X_,i i • 95"aQ053 +C}_

Y "5"1960_20÷N_ Z -2,9977531_+0_ _X R,g6?g_II+N2 DY -1*6R_5391÷03 D_

DEC -R,370qg_l+OF_ PA -1o_7769_3+01 V 2°3767520+03 pTH 3.R7979_÷01 AZ

YG -2o00J037_+0_ ZG -2.9077bJ._+0_ DX6 -R,q8568A9+O_ DYG -I,8257761+0_ _ZG

LAT -8.371922n+On LO_ 2._0677:_÷02 VE go16R_3_g+O_ pTE 9.307NO1g-01 Azr

Y_;_ -?,391319_÷02 7 MD -7._5136Q_+01 DX_P -l.25_TflSO÷n3 nyMp 5.1777725÷03 _P
_E_ -_,;_57_+0_ RAMn -l°b6088_,P+_P W_P 5,_157 +n_ _T _p 2°nIO_75_-N? ATOP

Y_E -2°301_1_÷02 Z_E -7,_5137_A÷01 DX_,E "I._011_7R÷0_ _yME I°?gR_gQn+N_ n7_F

Z_ -2,9fl79750+00 DXM Io2176526+03 DYM 2o7838207+03 _7'*

RA_ -lo_A_fi3_O÷01 LOM _.8060A00+02 VM 3°387_120+03 _GV

7SUN -_o15571_8+07 RAS -R.65tQ?13÷Ot LOS 2.0893_61+02 _ES

If(C 1,3A3997#+02 RAN I,?W76312+02 APF 3.2097A6_÷01 PP

A_Up -3,_0_8031÷02 IN_P Io66_028R+02 APO 2o387P357÷05 TFP

vA Io01365_+09 SLR 6,2798525+0_ pER 3°5511A23+02 MTA

INCS I°_635505+02 RA,iS "I°710_57÷02 cpFS 7.355f170_+01 _P_

A_MpS "2o5_1512_+02 IH_PS 1,7365_12+n2 ^POS 9°_76365_+02 TFp_

MAS 1,1_5Qu_+0_ SLRS 9,_72_31_÷n2 PF_S 1,g78U2_+ON _'TA%

Y_ -5.[9525]q+Du

XS():J W,425_48I+qh YSUN -7o_772qlP+07

GEOC£ _T_<IC O_CL_LATI_G ELE_4Et_TS

SIa I °J7_68_3*n_ ECC 7. _700650-0!

W_ -2.36_8275+03 R_MP -1o70A_77_÷02

T_ I,_056B51+_ EA 1.32_q07+02

SLL_ ,OCFhT;_IC OSCt)L,_TI_)G ELEME_TS

V)_S -2,'>I_3i_5)(3 pHMph %,_22_I |÷01

SEL_ i_3C _!_];;IC _JI_IT VFCTNh

_x -7,7_._11 -(_ ' _,Y _)•_'!_77(,_-J)I _Z -0o32_Pq-01 PX "3.0215779-_I P¥ 7.50Bqq_S-01 PZ

-1,03_5_a7+0_

-1o01170AI÷02

I.I002511*02

S,605_q06*0_

-I.WI67012+P_

-I,30g00_+02

-g,07580_6+_1

-W,360123_+_2

-g,_6910R1+_1

-_,36012'n+07

I._97_502+03

-1°7816157+0!

3,615330E+0_

-I.877020_I

3°sgggqqq÷N2

q.96R581_+02
A.OSTg727÷_t

_°sqqqgqq+_P
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QX 9.1661575-01 QY 3o6772230-01 _Z 1,5683058-01 SvO 0,0000000 SYO 0o0000000 SZO O.O0000nO

*$e*** CSM / MOON REF° /PHASE 12- 33

MEAN_OF-EPOCH 1969 24 nEC. 196Re 22 HRS,e 18 MINS, e 17°205 SFCS, G,M°T,

T ,_145_8638186191+002 HRS. FROM LAUNCH 3 DAYS, 9 HRS, p 27 _INS, p 17.510 SECs. G.E.T.

PHASE ELAPSED TI_E ,2826q4_5+06 5ECS°

RESTART cOORDINATES ( ER ANO ER/HR )

_xYZ ,20023BO67586W3328+O00

_JxYZ -*6_OWgq4agt46877A6+_O0

SEL.ENOC[/I¢T_IC

XL _.B9_0659+07

RL 9.9751239+02

5ELE_O_P._IC

X, -9o15_g_03÷02

ALT_ 5,90L_863÷01

LT_ -1o6134608+00

LL t.0768710÷02

oEOCL'JT_IC

x I°_684870_05

2.05B5030÷05

GEO_RAP_IC

Xi; 2,51bdb77+O_

_L.T 2,02406_2+05

_AI_T ¸_- _(JN PLANE

_< _. _°97!)1237÷02

• -2.0584971÷05

PLA_ILT_RY cOOROINATE5

Y'.l I.'_615q_9+05

-.[6568860983285766+000

-.56n_u_67_31_6748*nO0

-,1278_85qS_A_66_13+O00

-,307733626_|2n_9+000

RAAR .68070916_151795+002

YL -S.7D62nS_+op ZL -_,_30206+02 DXL -3,A3q2R87+03 :IYL -3.25Rfi46q+03 _ZL -1.78876;7+03

DECL -2,61932_6+_1 RAL -3,9AO_3_N+OI VL 5°34_q634+03 PTHL -6°5361904-03 AZL -1,11906_÷02

YS 3,4]_0A77+02 Z% -1o96536_5÷02 DXS t*0608A20÷N3 DYS

LATS -1°I_15_+_I LON6 1,5q_1113+02 VPS 5,3597253÷n3 pTR

LNS Io17h60 _+i¸¸' LTE 2°4059695÷00 LNE 7o_7R7355÷00 _SMP

LAN _,6_4251P+_iI L_P 1,718553g÷02 _R -_,_g_5228-01 VT

_.969_65q+03 OZ% -_.35967_+02

-6,5172186-03 AZR -q,q7593_t÷01

5,0316931÷00 RSMO 1.09903=1÷02

_,35q7253÷0_ _qLSV _,7423_51+01

-2,6290911+03 DY -4o7279862+02 DZ -_°A97917_÷02

2,6869383÷03 PTH -6.108527R+01 A_ -1o1955071+02

Y -5.2136_26+0_ 7 -3,0111977+04 _X

DEC -A,_114625+0_ RA -1,4A3W_I+Ot V

YG -2.0207687+05 7G -3,0111976÷0_ _XG -9.0956122+0q DYG

LAT -A._I2_IP+O_ LO_ P,77094_O÷02 VE 9*138916R÷N4 PTE

-_o881q103+03 OZ_ -2,Rq70426+02

-I,_747167+00 AZv -Q°O_OIAWS+NI

YMp 4,80_3171+0_ '"_ "1.0Q89917÷02 DWMP 2.5953733÷03 _yMP

DEeP -6,3253_?3+0n _A_p 1,5100_45+02 V_P 5,343g633÷_30TMP

YME 4,AOS_Oq3+Op 2_E -l,09898_0+02 DXME 2,3550364+N3 _y_E

Y_ -5,15658_5+0_

4,671J341+03 _Z_ D -4°98759_+01

-_.636_52R-03 ATMP -9°053R7_+0]
1.2926538+03 D?ME -_°q873g_P÷_I

7_ -2,9671_75+04 DXM 1°2101q75+_3 DY_ 2.7857W_3+03 _Z_ 1,Wq897_q+03

P_ -I,4728533+01 LOM 2,7720055÷02 VM 3,3870181+03 ARG_ -Io768_96_+01
ZSU_I -3°1556_35+07 RAS -8,6508_72÷01 LOS 2,05AP020+02 DES -2°340_6_+01

INC 1°4_37972+02 RAN 1,796332_÷02 AP;

APuP -l,bq3661A÷Ol IN"P 1.7774_1A÷02 Apo

_'A -6.bA68200+01 SLR 3°0871285÷A_ PER

INC_ 1.4635_+02 RAN5 -t°71qAO46÷n2 ApF5

Ao_ps 6o36994_2+01 INMPS 1.736318A÷_2 APOS
MAS -I.5B53111+0_ SL_S g.97222qO+N2 PFRS

WZ -8°32520_4-01 PX "g.n61_O09-01 PY

OZ 4.730331#2-01 SXO 0°0000000 SYO

-1,0237550+00 RP l°6313R_7+Oq

2°667_160+05 TFP 1,57789A6+02

_.1096666+02 _TA 3°Sqq99_q+02

3,136_965÷01 RP_ 9,969121_+02

9,_7533o_+02 TPPS R°232606_+01

1,g7836_0÷00 MTAS 3.59999_q+02

3,0933612-01 PZ 2°8835530-01

O.O00NO00 %Z_ O°O000O_O

h' 2.1)49n251,05 OEM -R.3229313+0_

X_i,;_ 4.439fl225÷06 YSUN -7.2772168+07

GEOCL_TRIC OSCULATING ELEMENTS

_."^ 1._152772÷05 ECC 8°9233761-01

_ -2°_1573A37÷03 R!4MP -t°7933719+07

T_ -1.h22_22+02 EA -1°136B781+02

SELci.OC_NT_IC 05CULATING ELEMENTS

5_A _ g._722305÷02 ECCS 3.1177063-0_
V_ -2°21463A7+03 _NMP% 5ob130042+01

Ta'. -I.SA5_A09÷02 EA5 -1.5853765+0_

SELE'_OCFr_T_IC UNIT VECTORS

_X -7*7_71101-02 _Y 5o4852220-01

:X _.1569798-01 QY 7°76RIO_N-01

*$**** CSM / MO0_ REF° /PHASE 12- 34

MEAN-OF-EPOCH 1969 2_ _EC. 196_, 22 HR%,_

T °_170_63hlAb191+O02 HAS, FROM LAUNCH 3 DAY_, 9 HRS,_

_HASE ELAPSED TI_E ,283594aS+n6 _EC%*

_Z -,7_I_bh01_37_03376-002 -°2_205367q666581AA+_O0

_L)XYZ -,glb3856n_57235200+O00 -,17_552n4312536337-nOl

33 MINS,, 17,205 SEC_o G.M,T,

42 MINS,, 17,510 SECt, G,E,T° RAGR o71A311B31597715+O02

-.15R730724662002_9+000

o73A2O5qsg_lq4o418-_01

YL -A,33b167g+02 ZL -5,4665A05+02 D_L -5,3266791÷_3 DYL -1,037R750+02 _ZL

DECL -3.3241A72+01 PAL -q,1873731+01 VL S°3_q_21÷q3 PTHL -2,q936_92-02 AZL

Y5 9.011_719+02 ZS -1.957530A+02 OWS 4°A889765+03 DYS 2,1531675+03 DZ_

LATS -1°132_3_A+01LONS 1.1284229+02 V_S 5.3606q98+03 pTR -2°g84_219-02 AZR

LN6 1.175336B+0_ LTE _.39109p0+00 LNE 7°_806667÷00 OSMP _.031763_+00 RSMP

LAN _.b32A634+_l LA_ -4°43312AA+01 DR -2.Tg274A1÷O0 VT 5°3606990+03 SOL_V

Y -5,1986643+04 7 -2,9996216÷04 DX -4,1244366+03 DY 2.683q99q+03 OF

DEC -8°402307A+OD RA -1°4_32507+01 V 5°2855311÷03 PTH -6°_150116+01 A7

SELEr4OCE;_T_;IC

XL -2,7P71304+01

RL 9,_724405+02

SELEr_,_AP,_IC

XS -3.7959464+02

ALT_ 5,8750518+01

LTS -1,51_666+00

LIN 1.67b_708+0_

GEOCE_T_IC

x 1o9631049+05

2°_528077+05

XG 1o1818432+04

_LI 2.01_370_+05

EA_T;I-_4(;ON PLANE

p.,i, 9,972440_+_2

x_t -2,0527A51+_5

PLA_F_TAR_ COORDINATE5

x', 1°g633776+05 Y_ -5o1153027+0_

_'-_ 2oU5UlA!l+OS DE_ -_°25_7462+0n
_5)!_ 4,_5_31A7+06 YSUh -7°2771373+07

GEOCE'_TRLC OSCULATING ELEMENTS

_A -4°317b_uA+05 ECC l°07A43A3+On

VH 2,310_194+03 RNMP -1°5018868-01

TA -1.275_020+02 EA -4°776_3R2÷01

S_LE_,OCEIJT_IC OSCULATING ELEMENTS

3_AS g,97051bb+02 ECCS 5°5699167-nf_

V_S -2o21_676_÷0_ RNMP5 5,6034426+01

TA5 -1°1030_2_02 EAS -1°1026q45+0_

SELE!_CEhTRIC _J_IT V_CTORS

_X -7.7752834-02 WY So4A4g12_-ql

YG -2,0273318+05 ZG -2,9996215+04 _XG -B,R562366÷OW DYG -4°RoTBs3w+02 _ZG

LAT -8.4032380+_q LON 2.7333631+02 VE 8.RSB4685÷04 PTE -3°1746839÷00 AZE

Y_P 9,59004_5+02 Z_P -A,36533_1+01 DXWP 5,136_023+0_ DYMP 1,4255_07+03 hZMP

DEMP -4o811AA36+0 _ _A_p 1°05191_6+02 V_P 5,344q421+n3 PT_P -2,g93_63A-02 ATM_

Y_E 9,5qnN3_A+o_ 2ME -_.36532_2+01DXME o°_966n61+n3 _yME -1,9523087+03 _TMV

Z_ -2°q4W955A+OW D_M

_at* -I.4602970+01 LOM

ZSUN -3°15564A9÷07 R4S

I_JC _,9301_29+01 RaN

Ap_p 1o2742043+02 IN_P

MA -9,92562qg+00 SLA

INC% 1°4635gA6+02 RA_S

APM_q 6,09730_0+01 INMPS

_AS -1,1023q_1+02 SLAS

_#_ -A.3253340-01 PX

I.P02?424+_3 DY_ 2,7877874+03 _Z u

2.7356584+02 VM 3.3R63851÷03 AR_ _
-8*6_97309+01 LoS 2.D167150+02 _ES

-4.4364265+_0 APF 1,1420230+02 R_

1,124_753+01 APO -8,g737213+05 TFP

7°03_A351+04 pER 1,g76_128+03 MTA

"I.71g3164+02 _PFS 2,R6Olg82+Ol RPS

1.7365043+N2 APOS g.g76_701+02 TFP5

9°q705131+02 PERS I.q77_540÷00 UTA_

-9.2521_26-01 PY 2.713B062-01 PZ

4o2qOg73_+02

-R.4511543÷0!

4.45960_+02

-8.5139095+01

I*0977_+02

7.g1_4058+01

1°97925n1+o_
5°I_63_nq+0!

l°g292A_7÷03

-8.92060B7+01

-A.SgS231P+nl
3°_545A%4÷02

105flO152P+03

-1_7545073÷01

3.3A6Sq76÷O4

1,36202_+02

I°5R01268+02

g,964963q÷O_

A,2310523+0l

3°sgqgqoq+02

2.652_0_A-01
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OX 3.7139335-01 OY 7.90flglA3-_l "_ _.8637131-91 SYO O.ONONO00 sYO 0o0000000 SZO O.O0000n_

**_,*** CSM / MOON REF. /pHASE 12- 3b

M' AN-OF-EpOCH 1969 2_

T .R1954863818_191+002 HRS. FROM I AtlHCH

PHASE ELAPSED TI_E .28_ho_._5+r,6 SEE(;.

REST_,RT CO(_R[;I_'IATEb ( E_ ANO EF_/HR )

_XYZ - • 211304057_ _r) 1037q.+NI_ {]

_L XyZ -. 6P41906q290181_67+1;00

SELE;OC_r;T_IC

XL -7.2771713*02

RL G.9677501!+02

SELEr_OG..APLIIC

XS 3.fl_5_bS_+_2

ALT_ 3.828155b+01

LT% -1.5136722÷00

Lib 1._768523+N2

GF_Ci NT;VIC

x _.q%78753+05

GF_,_-APqIC

ALl 2.i)110fld?+O!_

x'; -2.0_55fl7_+05

PLAqLT_ C_Oi;_INATES

X_! l.gbS1525+n5

_ 2.0505369+(15

DEC. lq6P, 2? HRS., 48 qINS., 17.205 SEES. G.M.T.

3 DAYS, 9 HRS., _7 MINS., 17.510 SECt. G.E.T.

-.17365_757NPgq172q÷RO0

.S36N77A5872808B49+OOO

-.g_66R7562N99_IO_9-O01

.411522NO5272_ql_5+_O

RAG_ ,75S914499043635÷00_

YL -5.9807266÷0P ZL -_.26032g0+02 DXL -3,62R2363+0_ DYL 3.116062#+_3 _ZL 2,39205_q+03

DEEL -1.90q7107+01 P_L -l°_05flSflO+02 VL 5._475110÷_3 PTHL -3.4300391-02 AZL -6.17EOgl_÷01

DYS _,_778686+03 DYS -I.9606397+03 OZq 1.061557_+_

VPS 5o3632620÷0_ pTR -3.4199521-02 AZ_ -7o85512_3÷nl
LHE 7._825_4_+00 rI£MP 5.031833g÷00 _Mp 1oOg6@52n÷02

_R -3.9012_q9+00 VT _.3639610+03 _OLSV 3.98156_7+01

YS 9olb292q=+_i _ Z: -7.7_5_6_5+01

LAIS -_.47g50_+_ L3Nq 6.7231213+01

LNS t.17_0691+rI> LTF _°3762N53+00

LAN _.b2OOR01)II tAP 2.3725R74+02

Y "5,133ROIP÷O=_ Z -R,'_q532qq+04 OX "_,_339520+03 DY 5.gosR71W÷03 D7

DEC -8.307_39_+_' 1_4 -1°_92_1_+01 V 7o_807645+03 pTH -3°578557_+01 AZ

3,89337a1+n_

5.71032Pl_1

YG -2.0?wn3gO÷N' 7 _ -?.g5532()8+0_

LAT -_.SN7qb2R÷I}_, LhH 2,bg71564+O2

Y_P R*bQS_57+@" Z_P -7.32923_÷00

FFuP -_°212q66_-_I _AMp 5._6¢]56_0+_I

YM -h.O7399_5+O_= Z_ -?._2272_6+0_

DE_' -B.lq454_q+N_; PA_ -l.w477qq2÷Ol

-3.1556144÷07

_XG -fl,q566122÷Oq DY< _.27_685÷03 _ZG Z.Rg339_*03

VE _._763425÷0_ pT_ -?.950224_÷00 AZr -_.776R6ns+01

OXUP 4,KRq167g÷O_ qyuP -?,68_R430_] DZMP 5,g033_7_*02

V_P 5°3475110÷03 PT _'(1 -3°4300020-fl2 A_MP -_°36620_1_01

XSHh _o_69_072÷0b YqUN -7o277057S+N7 ZSUN

_r?_E'.T_£C OSCdLATING ELE_FNTS

'_1 5.7715202+03 RNHP -2.20N_C.-_1 ApMO 4.bl_a_'_+01

IA -_.blSO_g_÷01 EA -3.b7?qTOi_ MA -9o0qg2o(15+01

SLLL"J3CEt.TRIC OSCULATIrlG ELF_ENTS

S_4_ 9.g707194÷02 FCCS 6°6flb0212-01_ I_ICS 1._35F_%÷02

T_ -6.35_5293,01 E_S -6.35573_1_01 _S -6.3_30_1+01

_LLF .OCi NTRIC dNIT VECTORS

_x -7.779fl0_6-02 WY 5.4_SN2h7-01 WZ -Ro3252165-01

qX 3.51922_7-01 OY 7.96_NS_g-_l _7 _o91@21P9-01

****** CS_ / HO0'. "_EF. /P_ASE 12- 30

_! _-_-EPOC_ l_g 2 _ _1_C° iq6 n, 22

T o_140550_8_:_01÷N02 HRRo FRNM LAt!NCH 3 DAYS. 10

P)_ASF Et AP_ED TI_E .PS_163._+n_ _£C_.

RESTAR_ LC:_DINATE$ ( ER ANO ER/HR )

_XYZ -.2!_38911111B7621+000

_;_XYZ -olq_5_qR591{_7_28+OON

DXM 1.1942B43+03 DYP 2.TRgFNgO÷N3 DZu 1,50132_1÷03

LOM _.6993106+02 V" 3.3857525÷03 ARG_ -1.740523_+01

R_S -_ofiAA57_7+Ol LOS 1.9792280÷02 _E% -2.3aO_O_A+Ol

RAN "_.1022066+h0 ApF 3,11D333_+0! RP !.56193_5÷0_

IN_P 5°_R10016_nq APO -2.955_137÷05 TFP 1.1_25513+02

SLR 6._511_4+n5 PE_ _ 1.277g167+02 VTA Io0791g_6+02

RAHS -1.71q?717+h2 APFS 2°TwOq895+01 Rps go96405]_+_2

INMPS 1°736q_11_02 APOS 9.9773858÷02 T_PS _.2303_72÷01

SL_S 9.a7071_6+02 r)Ei<S 1.977q1_+00 _TAS 3.59_9qqo+02

_X "9°327q_43-01 PY 2°5W79032-01 PZ

SXO 0°0000000 SYO O.O000000 SZO

HRR., =q '_INS., 25.7N_ SFCS. G._.T.

HR_,, 8 _INS., 26.005 SEES. G.E.T°

-.50_0377037739357_-q01

o7527097_517697704+000

YL -I.7_SRf23+N2 7L -2.2697935+01 OXL

DECL -1.3_=2223÷NN RAL -1,bqg65_R÷02 VL

-.65gOTOOTfl_79_hTn2-OO2

.50941975_q7_'_76÷900

"8°4042179÷0_ DYL
5,34g5356+03 PTHL

_.flg2_q36+_3 DYS

S°]&SPRlq+03 pTR

7.R8_04_÷_0 DSMP

"_,?R_2741÷0_ VT

_°3752795÷N3 _ZL

-2°_4R763_-02 AZL

-4.379247a÷03 _ZS

-2.k_15095-_2 AZe

S.031RBS_+ON _Mn

5°365_@13+03 qOLSV

YS 5.570N021+02 ZS W,h_S_N53÷01 _XS

LATS 2.61_356_+_P LON_ 3,._h25276+01 V_S
LNS 1,173127_+n2 LTE ?°3_)51_3_÷00 LNE

LA'J _,609_938÷01 LAP -1°51_02_÷02 DR

Y "5,06_6_5+'P _ Z -_.9_8_7hl+Oq _X 3.W795013+02 FY 7.1665785+N_ D7

_EC -8.1_9_123+_ PA -I,4501112+01 V 8,_4q96_÷03 PT)_ -1,_23g_5_+01 A_

2,54980_7-01

O°O00OONN

RAGR ,7R3RA_717616420+NN2

YG -2,DIR_75_+N_ ZA -2.gDBW761÷O_ RXG

LAT -_.Ig_12_+0_ LOr_ 2.b711_41+02 VE

2°g611N67÷_

-S.63BIS_a÷01

Y_P _.3%175N1÷02 7uP 5.5153API_+01 DXMP

DEMP }.172nI]_+_ PAw_ 2.sq37_/q+O! VMP

Y_E _°35173_*_ _ 7"r _°hI%3%_6÷01 DX_E

-7.7998_o1÷_1

I.095_go2+02

6.6336377+N_

SELEP:OCELTh IC

_L -9, _096627÷N_

SEL_t)DGi;AP, IC

LT _, -I._137%NT+PO

GEOCE _T o I C

GE OG_ _)) i i L

XG -1, _: 17_257 + _i_

A_ rH-MO(_J HLANE

_p h °(J_71970+02

R_P 9° _6_6503+02

X_E -2. )41_5_0+05

PLA _LTA_Y cOORFIINA TE_

X_I 1,966_630÷05

_ 2 .USOR012÷05

XSHh W ._79qt_'_+Ob YSUH -7.2769qAN+07

GEOCE ._TF_IC OSCULATING FLEMENTS

S'_A -4. ?Sbl 2q.8+0 u, ECC S° 13637-_r)÷Of_

_'_ 6 °979pu.27_'03 RNMP -3 °687977_-tI I

TA -I .hg_q.A12÷Ot EA -I.41189]q÷ Jl

SELEHv. !_T,_IC .3SCULATING ELFM_TS

c.N_AS 9.972(}690+02 ECCS _o5796525-0_)

WY_ -2.2130378÷03 I_Ni_PS 5°bRN6_='_+O I

TA (, -2.990369_*uL EA _, -2.gR77231_+C) 1

SELE ;:;FreT, IC iJNIl VECTORS

w( -7. 77_5856-0_ WY S° u.RqqF._ _-01

_ 3. ")q.2_1667-01 GIY 7o957R3_6-01

_.A632q?7÷N3

5.gO66?_n÷01

LOt]C. TEPMINATION

"8.2344200+_ NYG S.61_93S+03 DZG 4o4632FSq+03

8.265R682+04 pIE -l._410113+00 AZF -flo7079_13÷01

-4.801q_Aw÷_3 _ZMO

-2.qAR76R_-02 AZ_

-R.1786755÷03 _ZME

P.301_22÷_3 !!YPP

5*3_q5357+_3 pTMP

_o_612_gO+R_ DyME

S.1226R6B_N2

-R*Aqq51_3÷01

5,1_26R65÷_

Yw -_,Oq3?ghR÷Oq Zu -P,gN6_06_;÷04 D%M 1.1flf1371g÷03 OYH 2.7912990÷03 nz u 1.SN_Ifl_I_N3

DE_ -R.I_6853_+NN RAM -l°_3B43_fl÷01 LOM _.6723117+0_ VM 3.385_830+03 _RG_ -1o7301_10÷N1

ZSUH -3.15558P_÷07 R_S -R.647715Q+01 LOS 1°9513_37÷02 _E_ -?.3_03_5+01

IHC 3.IR94733+01 RAN

_PUp 1.7231g_3+OJ INMP

MA -5o913731_q÷01 SLR

IHCS 1.4635918+02 _ANS

APupS 5.9q25716+01 IfI'_PS

MA_ -2.9_527_2+01 SL_S

-I.1305284+n0 APF Io344725q+00 RP

3°5Bgfla65+_O APO -2.9185360÷05 TFP

1.2072156+06 PFR 7._26R379÷01 MT^

"1°71q272q+O_ _PFS 2.75_03÷01 RP5

I.736_63+0_ ApOS g°980_245+02 TFP_

9°g72060g+_2 PFRS 1.q78315g+O0 _TA_

-9.3192564-_I PY _°S6_?_%_-nI P7

0.0000_00 SYn 0.0000000 SZ_

1.9673111+05

g)40121_0+0l

1.0122661÷0P

9.g635137÷0_

8,230_6n_+01
].5gqgQq_÷O_

2,S6IBgOo-_l

OoO_ODq,'.
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TABLEVII.- LUNAR ORBIT COAST FROM PASS OVER LUNAR TARGET SITE TO TEl INITIATION

_st**_ CSM / MOON REF. /PHASE 16- 1

MEAN-OF-EPOCH 1969 24 DEC. 19681 22 HRS.* 59 NtNS,t 25,700 SECS, G.N.T.

T ._21_05566855601+002 HRS. FROM LAUNCH 3 DAYSP 10 HRS=e 8 MINS.t 26.005 _ECS. G.E.T.

PHASE ELAPSED TIME ,28516334*06 SECS.

RESTarT COORDINATES ( ER AND ER/HR }

RxyZ -,28483891111187621+000

ROXyZ -.IR4583598591072284000

SELENOCENTRIC

XL -9.8096627+02

RL 9.96W6502+02

%FLEN3GRAPHIC

X_ _.250014_÷02

ALTS 5,7971_89÷01

LT_ -1.b137507+00

LIN 1._768572÷02

GEOCENTRIC

X 1,956653_05

2.0_18587÷05

GEOGRAPHIC

XG -1.017W237_08

ALT 2.007R218÷05

EARTH-MOON PLANE

X4P 8.gw71970÷02

R_P 9.96_6503÷02

x_E -2.0_185_0÷05

PLANETARY COORDINATES

X_ 1.966W630+05

_'.' 2.050_012÷05

-.50W03770377395574-001

.7527097551769770W÷000

-.659070078672_67n_-_02

.50941975_9765_976+N00

RAGR .783844717616420+002

YL -1.7558723÷02 ZL -2.2697935+01 DXL "8.4042179÷02 DYL 4.3757795÷03 DZL 2.96110A7÷03

DECL -1.3052223+0N RAL -1.6g96508÷02 VL 5.3495556+05 PTHL -2.WW87630-02 AZL -S.65815_9÷01

YS 5.5700021+02 ZS W.5W52055+01 DXS 2.f192W956+05 DYS -4.3792W79÷05 DZ_ 1.11_14_÷05
LATS 2.61_556_+00 LONG 5._025276+01 VRS 5.3652819÷05 PTR -2.4415095-02 AZP -7.79980q1÷01

LN5 1.1751276+02 LTE 2.3651832+00 LNE 7.8859048+00 _SMP 5.0518854÷00 RSMP 1,095_922+02

LAN _.6098958+01 LAP -1.31_0258+02 DR -2.2862741÷n0 VT 5.3652813÷03 SOLSV 6.6556577÷00

Y -5.0606555+0'_ Z -?.908W761+0_ DX 3.47g5_13+02 DY 7.1665785÷03 DZ 4.W6329_7÷05

DEC -8.1892123÷0N RA -1._501112÷01 V 8._49964_+05 pTH -I,_239859+01 AZ 5.906875g÷01

YG -2.U18_75W÷05 ZG -2.908_761+0W DX6 -R.23_W200+0_ DYG 5.610N93_÷03 DZG 4.W632855÷03

LAT -R*IgOI2_R÷ON LON 2.6711_1+02 VE 8.2655682÷N_ PTE -1,q_10113÷00 AZ_ -R,7079_15+01

YMP _.35175N1÷02 ZMP 5.51558_W÷01DXMP 2.501WW22÷03 oYMP -_.80192WW÷03 _TMP 5.122686_+_2

DEMP 3*172g135+0N RAMp _.5937_25+01 VMP 5.3495357÷03 PTMP -2._487685-02 AZMP -8._951_5÷01

YNE _.3517579÷02 ZME 5.51535_6÷01DXME 2.0612_90+03 DYNE -B.1786755÷03 DZMF 5.1226865+02

YM -5.0_32968+0_ Z_ -2.906206_÷04 DXN 1.18R3719÷03 DYN 2.7912990÷G3 DZM 1.5_21_61+05

OEM -8.1W68538+0_ RAM -1._38_356+01 LOM 2.6723117÷02 VM 3.3852830÷03 ARG M -1.7301_1_÷01

ZSUN -3.15558A5+07 RAS "8.647715g÷01 LOS 1.9513837÷02 DES -2.5_058q5÷01XSUN R._799185÷06 YSUN -7.276_980+07

GEOCENTRIC OSCULATING ELEMENTS

S'RA -w.TS612_8tOq ECC 5.136575g÷0_

V_ 6.9792_27_05 RN_P -3,6879776-0!

T; -1.690W812÷01 EA -1,Wl18919+01

SELEt.OCF_TRIC OSCULATING ELEMENTS

S_AS 9.972U690_02 ECCS 8,5796525-0_

VHS -2.2130578"05 RNMPS 5,580685_+01

TAG -2,9903692÷01 EAS -2.9877230÷01

SELE;_3CEhT,_IC UNIT VECTORS

_x -7.7795856-02 WY 5._8_512-01

_x 3.5_0667-01 OY 7.9578_56-01

INC 5.189_735+01 RAN "1.150528_÷00 APF 1.5WW7259÷00 RP 1.9673111+05
APMp 1.7231983+011NMP 3.5898965+00 APO -2,91_5368+05 TFP q._01210_+01

MA -5.91573_+01 SLR 1.2072156+_6 PER 7.2268579÷01 MTA 1.01226_!÷_

I_JCS 1.4635910+02 RAMS "1.7192729+02 APFS 2.75_5205÷01 Rps Q.9655152÷02

AP_pS 5.9925716÷011N_PS 1.7564863+02 APOS 9.98062_5+02 TFPS 8.25046_6+01

MAS -2.98527"2+01SLRS 9.9720609÷02 PEgS 1.9783159÷00 MTAS 3.59999aq+02

_Z -R.3252684-01 PX -9.31q256_-01 PY 2.5667915-01 pZ 2.561892_-01

QZ _.91188_8-01 SXO 0.0000000 SYO O,O00OOO0 SZO O.O0000_O

***_** CSM / MO0(_ REF. /PHASE 16- 2

MEAN-OF-EPOCH 1969 2_ OFC. 196F. 23

T .H2590556_855601+002 HRS. FROM LAUNCH 3 DAYS_ 10

PHASE ELAPSED TIME .28606534+06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

KXYZ -.25189_R_0394111_7÷000 .133678960_372302W+000

RDXYZ o5956_6706717695_2÷N00 .6_150128559296502÷000

SELENOCENTRIC

XL -7.9865028+02 YL _.60381_6+02 ZL 3.7791508+0_ DXL

RL 9.9628367÷02 DECL 2.2291862÷01 RAL 1.5_03810÷02 VL

SELENOGRAP_IC

XS 9.6069616÷02 YS -1.9296927÷02 ZS 1.8001907÷02 DXS

ALT5 5.77901_2÷01LATS 1.0409987÷01 LONG -1.155752_÷01 VRS

LTS -1.5138568÷00 LNS 1.1718599÷02 LTE 2.3502_09+00 LNE

LIN 1.676886_+02 LAN W.597255_÷01 LAP -5.8122806+01 OR

GEOCENTRIC

X 1.9602311÷05 y -W.9558989+NR Z -2.8461558+0_ DX

R 2.0_18_26+05 DEC -8.0126591+0N RA -1,_188329+01 V

GEOGRAPHIC

XG -2.2303259+0W YG -2.0095699+05 ZG -2.5_615_8+0W _XG

ALT 2.007W055+05 LAT -8*0135519+0n LON 2.6366693÷02 VE

EARTh-'_OUN PLANE

x_ 9.317_077+02 YMP -3.3622880+02 ZMP 1.0672675÷02 DX_P

RMP 9.9628365+02 DEMP 6.1_95758+0_ RAMP -1.9_2530+01 VMP

XVE -2.0_18595"05 YME -3.3622782+0_ ZME 1.0672628+02 DXME

PLANETARy COORDINAIES

X_ 1.9682175+05 YM -5.00195?0÷0_ ZM -2.8859W73+OW DXN

R_ 2.0511569+05 DEM -8.0826255+00 RAM -1.8259028+01 LOM

XSUN _.89_6103+06 YSUN -7.2769178÷07 ZSU_ -3.1555536+07 RAG

GEOCENTRIC OSCULATING ELEMENTS

S_A -4._37592_+0_ ECC 5.4_167_1+0_

VH 7.2253887+03 RNMP -1.629g601+0_

TA 1.6_7_020÷01 EA 1.3881560÷01

SELENOCENTRIC oSCULATING ELEMENTS

SMAS 9.972W916÷02 ECCS g.6R16W55-0_

VHS -2.2126400+03 RNMPS 5.5696196+01

TA5 -_.6787721-01 EAS -R,873RO0_-OI

SELENOCENT_IC UNIT VECTORS

wX -7.781_776-02 WY 5._8RW089-01

HRS.. IW MINS,_ 25.700 SEcs, G.M.T,

HRS*, 23 MINS,, 26.n05 5ECS, G.E.T. RAGR .821_7385065590+002

.1097335_783067112÷0n0

.37158386851728022÷0N0

5,1716835+03 DYL 3.7288576÷03 DZL 2.15990_q÷05

5,5506218÷05 OTHL -_.7160970-04 _ZL -6,q1550q_÷01

"1.15_9605÷05 DYS -5.20_5943÷0_ DZ5 6.0570362÷02

5.3663645÷05 pTR -_.7073819-0_ AZ_ -8,3_10171÷01

7.8856903+00 DSNP 5.0319543+00 RSNP 1.00R2005+0_

-k._089682-02 VT 5.36636_5+05 SOLSV -3.8127_0÷01

4.3520916+85 DY 6.5221_77÷05 DZ 3.6632872+03

8.65_3g13÷03 pTH 1.5957182+01 AZ 6,1617613÷01

"8.1983755÷0_ DYO 6._622051÷03 07_ 3.66323fl1÷03

8,P519576+_W PIE 1._509_33÷00 AZE -8,72189_1÷01

"I.8504329+03 DYMP -5,N256_30+03 OZMP 1,W6910_7÷82

5o3506218+03 PTMP -_.7134982-0_ AZNP -_°8_175n_÷Ol
-2.0705700÷03 DYNE -8._0176_6÷03 DTME 1,W691027÷02

1.180k084÷03 DYM 2.7932899÷05 _ZM 1.5033399÷05

2.6359623÷82 VM 5.38_6511÷05 ARGM -1,7161660÷01

-8.6_65597+01 LOS 1.9158966÷02 DE_ -2.3_83636+01

INC 2.9_00955+01 RAN 2.778964_-01 APF -3.2969540+01 RP 1.9710398÷05

APMR -1._7_9_35+011NUP 9.9516945-N1 APO --2.858552_÷05 TFP 7.1134698÷81

MA 6.221W_6÷01 SLR 1.2696758÷06 PER 6.5131275÷01 MTA 1.005fl9_5÷02

INC5 1._656269+02 RANG "1.7192_56+02 APFS _.5706_+01 RP5 9.9628365÷02

APMP5 7,6111621+01 1NMPS 1.7365082+02 APoS 9,9821_63÷02 7_PS 8,2393232+01
MAS -_.8690818-01SLBS 9,972_816÷_2 PER5 1.978W417+00 NTAS 3*5999999+02

WZ -8.3256079-01 PX -7.9655516-01 PY _.6801582-01 PZ 5.827_810-01
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_X 5.9956633-01 QY 6.929_573-N1 07 _.On_2RO-O! S_O 0.0000000 SYO N.O000000 %Z_ O,00000n(/

*t**** CbM / MOON REF. /PHASE 16-

UEAN-_F-EPOCH 1969 24 DEC. lqhR, 23 IIRK., 29 _INS.w )5.?On 5ECS. G.M.T.

T ._b_Sbr_85_601+O02 HRS° FRO_ _41!NCN 3 DAYS, 10 HRS*w 38 _INS°. 26.n0_ SEc£. G.EoT*

PHASF ELAPSED TIME o?&6Q63_÷I_ SFC_.

RE%TA_T COORDINAIL3 ( ER AND ER/HR )

Ri}XyZ . q086063_11136_758, _ , • l_2 _65876692_g÷000

SELf :_OCENT_ IC

_L -1.373_q73÷02 YL _.187_21+_. .'1 °5181_32+02 DXL

_L g.9_h6Ob+N_ DECL _.36267Aa*_1 !_/I Q.952_5_6+01 VL

SELL _C3_P._IC

Xh 5.16_3636+0_" YS -q.P6_5_+n ¸ Z£ 2.06560_7+02 DXS

_LTS 5.796_5_b+01 LATS 1.1963_e**(11 [ _1'_ -_*?g7_700÷01 VqS

_T_ -1°5139_2_+0U LNS _.17_27_ LT_ 2._3532Q7÷00 LME

LI._ 1._7689_+_2 LAN _.5_£_77_ L_P -_o9588536+01 _R

GLOCF'.Tt_IC

x 1 .q_d5_b_+05 y -_ °_7P7_l_+_/q .' -2.806_8q5÷0_ DX

2. C_7_6_6+_5 DEC -7 ° R7_ 1_ l÷O_J i_A -1o3q190_+01 V

G_! _RAPHIC

_ -3._AO_922+n_ YG -l°9q_9o7+_ _ ?G -2o_N6_q_+O_ _XG

_LT 2.01302_+05 LAT -7._7q29|1÷0. ¸ LnN _.6017_0+02 VE

EA_TH-'_ON PLANE

X_P _.0671(_22+(/._ Y_F' -_°Ot+7793_+02 ?_P q.q_259_3÷Ol DXMP

_. 9.gh_5606+n2 _EMp 5._26_5o1+0_ _A_P -6°579_9fi0÷01 VMP

X_ -2.0_7_5_÷05 YME -_.Oq77993÷N_ 7MF 9o_25277÷01 DX_E

_A'JETAf_Y COOROINA_ES

X '¸ l°gbgqS99+05 Y_! -_.9605W_0÷0_ Z_ -2.8616713÷0_ DXM

_" 2._5_5126+D5 DE_ -8.0183B20+_11 RA_ -1._1337P_+01 LOM

X£LJ'. _.bog30_l÷flb YSUN -7.276_373+07 ZSUN -3.Ih5S1F7+07 RAS

_L_)CLNTqlC OSCULATING ELEMENTS

S4A -_.n6795_l+N_ ECC _°_7_7_5+0n INC 2.5_2_7_+01 R_N

V_ 5°nO_38_B+03 _NMP -1.79271_N÷0_ _P_p 1._25977+02 IN_P

TA 5.b26_9_÷01 EA _°_97_05+nI _a 1o079193_+02 SLR

SELE_;OCEf_T_IC OSCULATIr_G ELEUFNTS

%v_S 9.97d?q_x+tl_ ECCS 7.5_qN6a3-O_ I_-S 1._636_1+0E RANS

V_. -2.21336_1+N3 RN_PS 5o56_3333+_1 A_'_ 8.?_110_+01 IN_PS

SELE_JOC_NT_IC UNIT VECTORS

_X -7.7892018-02 WY 5°_3q_-01 WZ -_.325B176-01 PX

_X 7.3_63-01 _Y 5.92_6_27-N1 QZ 3°_1122P5-01 SXO

°16n22goR6n267._no+noo

5,28_0q+03 _YL

5,3_g2_3_+_3 _THL _o_363k85-02 AZL

RA_ ,_5_05005_50_260+0n

-R*gJggflnT+01

"_*511q762÷03 DYS -2,RQl1538÷03 PZ_ -2,66300n7÷0_

5,_6_9R87÷_3 pTR _,_2g1_21-02 AZ p -g.2g135_n+Ol

7.RR7_223+00 _SMP 5,03_219+00 P_MP 1,_929_n9+02

2,27_568_+_ VT 5.36_q881+03 SOL_V -7,R_7_7+01

6,_53902q+_3 BY 3.6q17587+03 DZ
7,S7_5_30+03 pTH _,255_3_B+01 A7

R,_96_505÷0_ pTE _,_566_67+00 _7_

-5,ogR_q4g+_3 _YME

P,q3632ga-_2 AZMP

-%,S93703fi÷03 DZMF

1,567g_1_+03

6.57_9_PN+01

1,567qfin_+03

-B.BqSlq_+Ol

-g,3303252+_1

1,172W_20+_3 DYM 2.795_635+03 DZV 1,50WWO_fl+03

2,5996120_ V_ 3.3_0198+03 ARGU -I,70219ai+01

-8.6_5_03_+_1 LOS 1,_76_096+_2 DES -2.3_03373÷01

3,00_A_92÷00 APF -7,3RB3166+_1 RP 1,382R_m_+Om

3,17_62_2÷00 APO -2°716_11÷05 TFP _,667767_+01

5,633552_+05 PER 1°199658_+02 _TA 1,0Rg8511÷02

"I,7191605÷02 APFS 5,_567_I_+01 _PS g,9632=6_+0_

1,7365012÷n2 APO£ 9097_3_00+02 TPP_ _,2_527_7+nI

9°Q707922÷_2 _FRS 1°g77937_+nO _TA_ 3,sqggg_q+02

-6,693810_-01 PY 5.901186_-01 PZ

O,OOOO000 5YO O.O00nO00 SZO

4,Sl31qlI-_I

O.O000N_N

*i***_ C5_ / vO0, 'EF, /PHASE 16-

";AN-OF-EPOCH lqb_ ?_ _rC, 19{)_, 23 HR_,, qg MIN_., 25,70_ SFr%. G.M,T.

T ,q28qoS_,_%!_h01÷O02 HAS, F_OM IALINC_I 3 DAIS, 10 HRS,_ _3 MINS°, 26,005 SFC%, G.E.T. RAG_

PHASE ELAP_,E_ TIME .2P7_O3 _+n_ £ECS°

_EST_T CO_R_IhATEb ( ER AN n FR/H_ )

,,xYZ o1760_635125261_62÷_nN ,1_q116320u2309_65+O00 ,11_673363q_33nT_n+_O0

_LXYZ ,716995_23608_23q+_nO -._ogo_7_17276_2÷no0 -,3558892R33901Q91_+O00

SELE'JOC[,,T., IC

XL _. q62ql _+I}2 YL 6,857_3._?+r_ : /L 3,9_927_3+02 DXL

_L 9, I_,_,59b*_2 DECL _°_33_160+_I PAL _,851_71+0! VL

SELEhO3RAPHIC

X£ -2 °_'_5265_* B_- YS -9,61755P1+n_ Zq I, 0q23539+02 DXS

ALT% 5._02_37+61 LATS 6o29tI_%+N_ LOt_S -I,0392_q6+02 VRS

LTC_ -1,51_068_÷00 LOS 1,1693245+(I? LTE 2, _20_0_5÷00 LNE

LI_ 1.67_P,757÷02 LAN _, 573_573+01 LAP -I,7335211+02 nR

GEOCE'_T_ _C

I ,_777_ 35*( _ Y -_°B505_,_-_+0 _ Z -2,?ag_A_ 6÷0_ DX

2.L_Sb52_+05 DEC -?,82_7SNI+0_ RA -I °3780127+01 V

X; -_. ?3_g305÷N_ YG -I,98(}553_÷0_ ?G -2,79988_+0_ F)XG

_L; 2o_IN_7_+_5 LAT -7,82qOI7J+O_1 LON 2° 5655_0+02 VE

_ &_ TH-'4(_Ur_ F'LA_JE

z'_ ' -3. _5512S÷112 Y_H -_°27_a_+0 _ 7_P _°5185h_÷01 DXvP

X'_: -2°I!55_0_? ÷: Y_E -_,278qg_6+t)2 ?_,i ?o_t8_(_15÷01 OXME

PL_IIt T_PY COOR_31N_f_ S

_'- I °971(-90h÷05 Y_ -q o9101Po6+0_* 7M -?, _3937E_÷0_ DYM

_!, 2°05186_I+05 DEM -7,95_ 12_I;_ RA_ -I *_00862_+01 LOM

_%_Jt, _,523993q÷06 ySUh --?,27_?_h_'_17 7SIGH -3,155_37÷07 RAS

GEOCi '_T_IC OSCULATING ELEMENTS

Sv_ -3.35_91_1+05 ECC 1,0625fl;7+On

T_ 1.279R_NT+N2 FA 5,ONI_N_+NI

5ELEIIOCIT_,T,IC oSCULATING ELE_FNTS

TA', 7._57_,182+0 t EAS 7,653_7_÷:)I

!;ELI _,iCEt_T_;iC Ut_IT VL_TORS

_.225809g÷_3 DYL -P,s3qq395+03 qZL

5,3_793?÷03 PTHL 3,60_797-09 AZL

.O9665271g_5_1PO+O_2

-2,06867q3+03

-l,l_g3e_P+02

-5,1_39355+03 DYS I.1610_68÷03 OZ£ -9.77751q7+02

5,36_5_60÷03 pTR 3.58q0256-02 AZ_ -I.00573_+07

7._R91018+00 _S_P 5,032_B95÷00 _SM_ 1,09161Pn÷02

3.3599576+00 VT 5,3625_q+03 SOLSV -_,8970611+01

50390Pn25÷03 DY P.h7279Rt+e2 D _
5,_2571W3÷_3 pTI_ 7.35_157S¢01 A7

"8*7q65065+0_ DYG 1.55q_725÷0_ DZO

8.88_5516÷0_ pTE 3,3568571+00 _Z =

5*3_67o_I+_ PTHP

-5°195Pa15+_3 _yME

1.g22_70_+_3 nT**O

3,600_g5_-02 eZ_m

-1._52393A+03 _?ME

8°_528077÷_I

-_,63127_a+02

-5°75BFlro+D2

-g°61_Sq_7+fll

I,16_W726+03 DYM P.Tg721g_+03 DZ" 1*50561AP+0_
2,563261_÷_ VM 3°3R3_q+03 ARG'_ -I,6R_231_+01

"8°6_2_71+PI L_S I°B3_gp25÷02 _ES -2°3_03112÷_I

INC q*b_17257+O0 R_N _*1102773+_1 APF 1,6676282+N2 RP 2*Ogq_t?_÷O_

APMP _°20011_5÷01 I_I_P 2°197727_+_1 APO -6°9277696÷_5 TrP 3,27_n1_+01

MA 1,3_36_1÷01 £1.R _o330n_37+0_ pER 1,35633_5+n3 _TA l*On2_q67+O_

INCS 1,_636375+02 RANS "1o7191016÷N2 _PFS 5.776_27+01 RPS 9°g6_016_+02

AP_PS qo0222773÷01 ItI_PS 1,736a751+0_ ApoS 9°g76a016÷02 TFPS _°2_7n2ql+01
MA£ 7,65027_+01 SL.RS q°g70_5_R+_2 PFRS 1,g77_370+00 MTAS 3,sqqqq_q÷02

_Z -_,32570_8-01 pX "6,9717ngq-01 PY 6o221_83_-o1 P_ _oORS_P_Q-_I

A

,/
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QX 7.7997108-01 QY 5o5868798-01 QZ 2o95_4e5_-01 SxO 0°0000000 SYO 0,0000000 SZO 0o0000000

****** C:,M / MOON REF. /PHASE 16- 5

MEAN-OF-EPOCH 1969

,_31_0556_855601+002 HRS, PROM LAUNCH _ DAYSp 11HRS*w

PHASE ELAPSED TIME °2887633_06 SEES,

RESTART COORDINATES ( ER AND ER/HR )

hXYZ .2_661705817471481+000

RDXYZ ,110691872597229_0+000

24 DEC, 1968e 23 HRS,e 59 MINS., 25.700 SEcs, G.M,T.

8 MINS,e 26.005 SEcs, G.E.T.

°41_731_8292085642-001

-.?57517t871n329584+O00

SELENOCENT_IC

XL 9.8709010+02 YL 1._265874÷0_ ZL 1.5_80289+00 D_L

RL 9°9734685+02 DECL B.8931332-0_ PAL 8.22370_6÷00 VL

SELENOGRAPHIC

Xt, -e,505872_÷02 YS -5.18012_0+02 ZS -5°3528007+01 DXS

ALTS 5._853335+01LATS -3.0765658+00 LONS -1._865835÷02 VRS

LTS -_.51_17_7+00 LNS 1*1680568+07 LTE 2°505_8n7÷00 LNE

LIN 1.6788793+02 LAN g°5597997÷01 LAP -1.7708527+02 DR

GEOCENTRIC

X 1°983280_+05 Y -_,863_169+09 Z -2.8169338+00 DX

R 2,0613781+05 DEC -7.85k1563+00 RA -1.5778236+01 V

GEOGRAPHIC

XG -b,O397629+OW YG -t*9506773÷05 2G -2°8169137+04 DXG

ALT 2,0269W09÷05 LAT -7,855N237+00 LON 2,5279623÷02 VE

EARTH-MOON PLANE

XMP -9.1506232+02 YMP -3.922_126+02 Z_P -5.8967236÷0I DX_P

P_R 9.9734685+02 DEMP -3.3895382+0n RAMp -I,56795_0_02 VMP

XME -2,06_37W3+05 YNE -3,9228078÷02 Z_E -5,8967339+0I DXME

PLA_ETARY COOR_INAIES

X_ 1.973W096+05 YM -_.8778828+0_ ZM -2*8170686+0W DXM

RM 2.0522236+05 DEM -7.889A507÷00 RAM -1._8835_9÷01 LOM

XSUN 4.5386852÷06 YSUN -7°2766757+07 ZSUN -3._55_5+0T R_S

GEOCENTRIC OSCULATING ELEMENTS

S:A 1,b9213_4+05 ECC 8.372_802-01 INC t._397508÷02 RAN

_, -1._)25n_55+03 RN_P -_,7_068+07 APMp -3._666157+02 IN_P

T_ 1.5671WW5+02 EA 1,I061078+02 HA 6.5710_8+01 SLR

SELE!_OCE(ITRIC OSCULATING ELEMENTS

S_AS 9.9721597÷02 ECCS _*b3809_5-0_ INCS 1._636_0+02 RANS

VH5 -2.21W3978+03 RUMPS 5.53_788W+ut AP_pS -2.5W189_2÷02 INMPS
TA5 1,0_W7237*02 EAS 1.06_W003+02 _AS 1,06W1_5_+02 SLRS

SELEhOCENTRIC UNIT VECTORS

_X -7,7951Wb9-02 wY 5°_8399W1-01 WZ -8°3257533-0t PX

QX 9.1813219-01 QY 3°7069_85-01 OZ 1.b8_8769-01 SXO

°_494935_05226n_92-083

-,5093239T017_32_67÷000

RAGR ,93W255387WOOIOO÷O02

6°W341919+02 DYL -W,W032238÷03 _ZL -2,960549_03
5,34_8314+_ PTHL 2,5_87952-02 AZL -1°236356o÷02

-2°_798129+03 pYS 4.5097237+03 DZS -I,I031498+0_

5°3605918+_3 pTR 2.54127_3-02 AZ_ -1°01891_7+02
7,8907288+00 DSMP 5°0321572_00 RSMP 1,0903276+02

2,3776136+0fl VT 5.36059]2+03 SOLSV -0.4_63230_80

1.7999195+03 OY -1.60_0660+03 OZ -1,_538059+03

2,8153668+n_ pTH 5.5093333÷0_ AZ -_,3549_nP+02

"8,813883_+0W OYG 2.5059967÷0W _ZG -1,W5385nG+03

go16;3713+_ pTE 1._W365_3÷00 AZE -9,07186_9÷01

-2.0716503÷03 DYMP _.9015836+03 OZMP -q.99967nA+02

5,34_831_+n3 OTMP 2o5_88635-02 A2_P -9,5375339+0!

-2.3t16087+_3 _YME 1,5273W67+03 _ZME -4,99967n8+02

1.156500W+03 DYM 2.7991578+03 _Z _ 1,5067_=n+0_

2.5269091+02 VM 3,382758_÷03 ARG _ -1.67_2712+01

-8,_430908+0t LOS 1°801_355÷02 DES -2,3_028_7÷0t

1.7387035+02 APF 3.W231837+01 PP 2,59123_U+04

1,610_S_2+_2 APO 2,9231_58+05 TFP 2,3482512_0_

_,T607325+_ pER _._262716+02 MTA 3,59999o_+07

-1°7190997÷_2 ApFS T,3373928_01 RpS 9096753_+02

_,T364787÷02 APOS 9.9767847÷02 T#P% 8.25557_6÷01

9*972_569÷02 PERS 1.9783_29+00 MTAS 3°59999_9_02

-3.955_$94-0| PY 7._986213-01 PZ 5,3075_16-0I

O.OOOOOOO SYO O,O00_O00 SZO O.O0000no

****** C_ / _OON REF. /PHASE 16- 6

_AN-OF-EPOCH ]969 25 DFC, 196n, O HRS°, ]W MINS._ 25.700 SECS, G.M°T,

T °_3390556_855601+0_2 HAS, FROM LAUNCH 30AYS, 11 HRS°r 23 '41NS,, 26°005 SECt, G,E,T,

PHASE ELAPSED TIME .2896633_÷06 _FCS,

RESTART COORDINATE_ ( ER AND ER/HR )

RXyZ °2_5799175172511Q8÷000 -.141n719_IR_151_89+_00 -,11_053720536085_8+0_0

_xYZ -,57135o195_9_83155+000 -,62_q_97528920_380+000 -,388078_95_46188m3+080

SEL_;OCF[_T;_IC

XL 7.7763735+02

RL 9.9752160+02

S_L_OG_Ap_IZC

x_ -9.5119_58+02

_LTS 5/)028088+01

L_S -1.51_280b_08

LI r, 1._769088+02

GECCE_JT_C

X 1._)_28930+05

2.UG17_b_÷08

GEO3RAP_IC

X_ -7.326779_+0_

ALT 2._730_0+05

EA_T_-_OGN PLA_JE

F '!i_ 9.9752159_2
X_L -2.0617_1u_05

PLA!_Ll_Ry COORDINATES

_ 1.9751167+05

R'_ 2.0525790+05

YL -_.858W239+_? ZL -3.92793_2+02 DXL -3.3210900+03 OYL

OECL -2.3189242+01 PAL -3,1995793+0t VL 5.3W396_8+03 PTHL

YS 2.372q8"7÷02 ZS -1._W277_1+02 DxS 1.3936118+03 DYS

LATS -I.06W569_+0] LONS 1,659_219÷02 V_S _,3597273+03 PTR

LNS 1.|667891+0_ LTE 2.2905W32+00 LNE 7,_92301_÷00 oSWP

LAN _.5_72205÷01 LAP 1,9375938+02 DR -t._289760-01 VT

Y -_.88_7913+9_ Z -2o_5_0216+04 DX
DEC -7°9007838+0n RA -I,38390_8+0t V

-3.6326_84+03 DZL

-1.6391670-03 AZL

5.1_0_97+03 OZS

-1,63k_837-03 AZR

5,03222_1_00 RSMP

5,3597273÷03 SOLSV

-2.17258W6+03 OY -8.3156978+02 OZ

2.3959305+93 PTH -R.919E734+0! A?

RAGR .9718580548_n20+_02

-2.OSI3Rn_+n]

-I.15070_+07

-5°6857W1_+_R

-9,6196918+01

1.0890377+_2

k,019268_+01

-5.7353nqe÷o?

YG -1.90621_2+05 ZG -2,83WO21W+O_ _XG -8,5013395+0W OYG 3.W722802+0q bZ_ -5°738650_÷02

LAT -7,9016161÷0(I LON 2°_97512+02 VE 9,183288g÷n_ pTE -1.1316065_00 AZ _ -q,0518_1+01

YMP 3.7936_13+0_ 7_P -1,0783705+02

DEeP -6°20_879+0P RA_P 1,5750876+02

Y_E 3,7936_30÷02 Z_E -1°0783_61+02

YM -_.6362071+0_ ZM -2°7947_2+0W

DEM -7.825563W+09 RAM -1°_758559÷0%

ZSUN -3.1554133+07

OXMP 2.0569476÷03 DyMP W°R308615*03 DZMP -1.2_51_1÷_2
Vup 5._39_8÷03 nTMP -1,8390793-03 AZ_P -9,13_6795÷01

DXME 1._165524+_3 DYME 1,5572517+03 DTMF -1°2_5142÷02

OXM 1.1_85253+03 DYM 2.8010787+03 DZM 1.507889n+03

LOM 2._905563÷02 VM 3.3821285+03 ARGu -t.66031_÷OI

RAS "0.6_193_5+Dt LOS 1.7639_8_+02 DES -2°3wO25F_+nl

INC 1._709_3+02 RAN 1.785W817÷02 APF -3.253o073÷00 R?
APMP -1,75383u9+0| INMP 1.7539123+02 APO 2.5221670÷05 TFD

MA -8°87093h3÷01 SLR _°_977117+_ PER 3.589_153÷02 _TA

INCS 1,_836775+02 RANS -_,7190695÷_2 APFS 3,9_BA_97+Ot RP_

APMpS 7*1g80378÷01 INMPS _.7368001+_2 APOS q.975230_+02 TPP_

MAS -1*7_17260+02 SLRS 9°g724191+Q2 PERS 1*978_205+00 MTAS

WZ -8.3260968-01 PX -8°3860638-0t PY _.1555_57-01 PZ

XSUh _,553376_÷06 YSUN -7.27659_4÷07

GEOCENTRIC OSCULATING ELEMENTS

S'_A 1.38_533b+05 ECC 8,2167272-01

VH -2.3_6596÷03 RNMP -1o7973386+07

TA -1.620_86_t02 EA -1°2653267+02

SELEhOCLNTRIC OSCULATING ELEMENTS

SMAS 9.97_203+02 ECCS 2°8180391-0_
VHS -2.21_602_03 RNMPS 8,5238871+01

TAS -1.7917680÷02 EAS -1.7417_23÷0_

SELEMOCENTpIC UNIT VECTORS

wx -7,7973069-02 WY 5°_83_17-01

2,4690019+09

1.7183q11+02

3.5999999+02

q.96961ni+82
8°_3477_I+01

3,S�qqQ_÷O 2

3,$221262-01
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GX 5,391_8_8-01 QY 7oZ56q_7-O1 C_Z _,27_4285-01 SYO O,OOOOOOn SYO _,0000000

_***_* _!_ / MOON _EF. /PHASE 16- 7

_LAN-O_-EPOCH 1q69 _5 DEC. 196_. 0 HRS.. 29 _INS.e 25.70n S[CSo _._.T.

T ._36_05568_55601+002 HRS. FROM LAt;_IC_ 3 DAYS, 11HRS., _ _INS., 26.005 S£CS. G.E.T.

PHASE ELAPSED TIME .2g0563_+06 $ECS.

RESTART COrIRr)I_,%TES ( ER ArIC) ERIHR !

_XyZ •3{I023_06g_(} 560 nl_-{1n i

-.Ll_7_{b722f129937Rg+O00

YL -8o239609_+02 ?L -5,b228q=2+02 DYL

DECL -3.3626680+01 RAt -Ro2AW7357÷01 VL

-5.79q7077÷_ rYL -6.g_2q77A÷02 DZL

5,_46_17÷03 PTHL -2.711p53_-02 AZL

YS 8,Wqf1655_÷_P ZS -2,u_616_2_0_ _YS W,62g1675÷O_ DYS
LATS -L,185112_+01 LO_IS 1.1q_57_3+02 V_5 5°360_08+03 pTR

LNS 1,165S215÷0_ LT_ 2.2_55g7_+0_ L_IE 7o_93_?P6÷n_ _S_P

LAN _,53_I÷01 L_p 2,b_527_6÷02 nR -2,52gO_Sn+qn VT

5[{l_h_C_It'IC

XL I,O53gB62+02

RL _.u730967+02

SELII_.,GPP,,IC

ALT', '._lblb_+Ol

LTh -1.5143_66÷00

LI:_ I._Toglwg+oz

GEOCi!ITPIC

_ 2.Q566211÷05

Y_ -_.5W3998?+OW

At T _.UP21_39+O5

EA_;I'H-" _ti PLANF

x_ -2.0_6600_÷05

LAt4_TA_ COORDINATES

_.6RR3_pO÷03 DZS

-_.703P237-02 AZ_

5.360_02÷03 SOL%V

SZO o°oo0oono

_,2221n_1÷Ol
-R,9WTWSnl÷01

5,06011_7÷02

-R.666167_÷01

7.92690q_÷01

y -_,877nWOl+ou / -2,82762AW÷D_ DX "W.1591602+n3 PY _.11268_3+03 D? 1,5511870+03

OEC -7.9025731÷0_ _A -I.3R5_015+01 V W.gI6119_+S_ mTH -7.351_670+_1 AZ _._800_3+"1

"7._077195+0_ _Y6 ;.153P83fl÷n_ DZG

s.o332qgn+N_ PT£ "3.0P_aqSq÷O0 AZE

l.ggSh138_03 DZMP

-2.7115001-02 ATMP

--I.377Q6_A÷_3 _7MF

YG -1,8_g_52q÷O_ ZG -?°8_762P3+0_ DXG

LAI -7,g(13_47fi+On Io_ ?,4S_01cI+02 VE

Y_p 9,22_gR6(_÷Op Z"P -n.218WS_l+Ol DX_P W.O_76761+03 nyMP

DE'_P -5,303_03R+0_ PA_;_ 1°1166566+0_ W_P 5.3_._.6_lR+n_ PT"P

YME q,22P.gg19÷02 7"[ -a.218_.643+01 DXt_E R..707_457+n_ I_y!_F

_._O2QApI÷03 DZM

3.381W991÷03 ARGM

1.726U61W÷02 DES

Xt l.UToRl2O+05 Ya -W,7g_7031÷O_ Z_ -2.7723ga5+0_ OYM 1,1WOSW75_03 DY _

I_ ?._i5293_3+05 DE_ -7,761262_+0n RAu -1.3633651÷01 L_M _._5_027÷02 V_'

XSLIh _.5_R0676+06 YSurJ -7,276513_+07 ?Stl_I -_.i_5377g+07 RAS -_.6_778_÷01 LOS

_;£CC_'JTUlC nSCUL_TING EtEMENT5

_, -I,_IS_7q+06 ECC 1.012_53+01_ I'J_ _.1_59Z2÷01 RAN

V, 1,2_02506+03 RNMF -1,_I_77-01 AP_p 1,_6_5_+02 IN_P

T_ -I._7_h76*0_ £A -2.9057296+_I _A -I,_D22_9+00 SLR

SLLENOC_;iT_IC OSCULATIHG ELE_EtJTS

5_5 9,9707n_5+02 ECCS 5.3037555-0_ I_CS I._6369_g+02 RAHS

VHF_ -2.21_72_5+03 _NMPS 5,51_5_92+01 AP"n r 6.01995un÷01 IH"PS

SEL_;;OCFr_T_IC uNIT VECTORS

_X -7,_051_76-02 _Y 5,_30_62-_1 WZ -_.3262_2-01 pX

_ 3,557_I_-01 QY 7.9551077-0! _7 _°90513_6-01 SXO

-W.BO8hB7_÷n, APF 1.32POR3_+02 RP

1,33P5405÷_I Apo -_.PW_5_31÷06 TFm

_,551_930÷_ pE_ 1,170_1_7÷0_ MTA

-I,71_9R38+02 APFS 2,766_681÷01 Rps

t.736_g1_+02 Ap05 _,q75ag6s+n2 TFPS

q,_?OTn53+_2 pER5 I.q77o111+00 _TAS

-9,3131567-01 PY 2.579P36g-01 PZ

0,_000_00 SYO O,_ODO000 SZO

1.5512_7_+,3

3.2_SgSg÷O_

-fl.6501qnS÷01

1.50B9660+03

-1.6W63666_01

-2.3W0_3?0÷01

1,76_72q_+OW

1,369851S÷02

1,709g_7g_o_

9.965W2n_#O_
B,W_R_3gS÷nl

3.59999o@+_p

2,5715065-01

O.OO800nO

****** Ch M I _00. .tEF. /pHASE 16- 'l

"!LAN-OF-EPOCH $o_c o_ _EC, 19tiP, 0 HRS, e

T o'_{)556_:Ph_601+002 HRS. F_OM !AII_JCH _ DAYS_ I] HRS,e

,HASE ELAPSED TIME ,_1_6Z_+nh CECS,

O=STrvT LOhia_IHATL3 ( ER AND ER/HR }

, XyZ -, t _36712226g_u,=)u.7+OnO

R/X _Z -, 7 ,6g687_62563_ 507+{}00

SEL_;3 Tr,T [C

XL b,3P551_D_O. _ YL -6. bg-_R3cH3+ O?

:_L q. _6_65u_+{_2 OECL -2- •2R.991_613 + 0 l

SF L Ei_OGPAPh iC

_5 2 o79522_:_ _02 YS q. 512 _._°5÷f] _

ALT'_ 5,_361959÷nI LAIS -5.g_n_2f-_÷(_ _

LT_ -I,51_929+n0 LNS I, 164_5_R+(IP

LIJ 1,67_895g+(J2 LAN u.,52 _=;5÷01

GE(_C[ ,t._IC

"." I,'+72170[_+f:5 Y -", 8201C)gS_'d'_ 7
_ _, ri49p757 +n _ DEC - 7,81976P? +nn _

,%_OG,_ ApHIC

ALl 2, ulU,8379+05 LAT --7.820631D+On tO'l

EAf_IH- _4)t_. PLAHE

X'_ u.o _)3'¢6] 32+0_ Y"P c*,II3hP_5+DP ?_'P.i̧ 9, ,_6_IS=,c_ +02 Fvp -1.?27t_p _7_(_ _ _ _'_

^ _ -2,_.4_25_q +Ir)r_Y_'E 9.113Rqh_'*II ._'!

PLA'_ IAP_ COORDItJAIES

_i 1.97a4qS_÷05 Y_ -W.753171P÷C_a ?M2. Db32895÷n5 DE_ -7.6g6g_l÷nn RAM

X!,Y_ 4.5_27583"06 YSUN -7*276_31.x+n7 ?SIIN

GEG(. '_T[IC oSCULATING _Lr'_FqTS

VH 5._3_650_+03 RNI_P - I*9!'.2_ _u.-(]l

SEL_ r(.)_[; TPIC OSCULATING ELE=AEHT5

5_f. ') 9° )7_q2d1 _02 ECCD 6.42_67H6-¢1 .

VHh -2.2 I_i)657 ÷h._ _NuPS 5.502_6_2_ ql

T,'% -7.217316_+( I EAL -7.215R. I 2_+d I

SELt rL)cEHT_IC UHIT VF;CTORS

_,_ -7,_INn521-(_2 *Y 5.c_6512a_-c_ 1

-.Igw365C_7"43W511n+000

.W588go283_sgw097÷OOO

Zt -_°_1_77c%÷0_ _YL

NAL -1.3_37g=5+02 VL

ZS -1.0282972÷02 DXS

LONS 7.36077n_÷01 VPS

LT[ ?.2606_32+00 tHE

LAP 2.W61_266÷02 _R

-?,/Ral_2+O_ DX
-1.373W210+01 V

-2.7aBla_2+oa _xG

2.41559,5÷02 VE

I_W 41NS., 25,701_ 5Kcq. S.M.T.

_3 _IHS.. 26.005 SECS. G.E.T° RAGR .10_70633897X786+_0_

-,llS?68_6321_77_t_g+_nO

.36_517710a58fl_6?2*POO

-q.lOqq0,q+n3 bYL 2,6673938+03 _ZL 2,1W208_7÷03
5.3qTOp6_+n_ _THL -3.503S62_-n_ AZL -6,_31863_+01

5.n82279q+n3 DYE --I,3Q05813÷03 DZq g.gBoSWn_+O_

5.362778_+_3 pTR -3._937_2_-0_ AZi_ -7.9219755÷01

7,R952q07+O0 DSMP 5.n32_55_÷00 _S_P 1.086_5_5+_2

-5,26q6h_+O0 VT 5.3627777+n3 S_L_V _,7_61017÷01

-2,q76R_3R+n3 OY 5.W722616+_3 _7 3.6521_7q+03

7.2211751+n3 pTH -_o007_18÷01 67 5.6523165_01

8.55262hs+n_ PTE -_,1159366÷_0 AZE -_.795q6_5÷01

-2,155_6_2+D1 DXuP W.P6WO_31+O_ _Y_'P -2. l_3U3_2+03 hZ_P 5.8DSS3_O+_
6.bllq717+01 VMP _._7n_6_÷03 PTMP -_.503_6_7-02 AZMP -8,3765_11+01

-P.l_5_a_÷01 DXME _,62_3197+h3 _yME -_.5157q?0+03 _7_ _ 5,805_÷0_

-2.75004(I_÷0_ DXM 1.1325672+n3 DYM 2.80_P681÷03 _ZM 1.5100627÷0_

-1,3508876+01 LOM 2,_178_+n2 VM 3._80R701÷0_ _PG_ -1,63_19÷01

-_,1553_2_÷07 &AS "R*6396221÷_l LoS 1.6RRa7q_÷02 nE_ -2,3_0Ph55÷01

It_C _.W27W141+O1 RAN

MA -fl. h63557_6+01 SLR

IHiS l.W63685g÷02 RAHS

AnvpS 6.1011235+01 INMPS
_AS -7.20990_2+01 SLRS

kZ -q,3261777-01 oX

"2.10R3566+0_ APF 3.9205051÷01 RP I.qwIg_I2÷DS

6.n261182+nO ApO -3,0107_1_+05 TFP 1.2072_2÷0p
5,53_56_+05 pE R 1.53n_86_÷02 _TA 1,1062896÷02

"I,71RgPR2+_2 ApFS 2.8W6383R+Ol RPS q.gbWll_W+02

1.736_65q+C2 ApoS q.976g_56÷09 T_P_ 8,q2R6671+01

g,_705155+n2 PERS 1.q77_550+00 MTAS 3*Sgggq_9÷02

-_.P62qSO3-D1 PX 2.6AAR52W-01 P7 2.6396622-01

A

J
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QX 3.6861471-01 GY 7.9186713-01 OZ _.86897_9-01 5XO O..OOnO00 sYO 0.0000000 SZO O.O0000N.

*_**t* CSM / MOON REF. /PHASE 16- q

MEAN-OF-EPOCH 1969 25 DEC. 1968. 0 HRS.e 58 MTNSep 29._5n SEcs. G.M.T.

T .P_12_9318855601+002 HRS. FROM LAUNCH 3 DAYS, 12 HRS.e 7 MINS.e 29*755 SECS* G.E.T.

PHASE ELAPSED TIME

RESTART COOROINATES{ ER AND ER/HR }

RXYZ -.285802_16P832_522+000

PLXYZ -.123710851865_35_7+000

• 29230709+06 SECS,

-._QqGGlO77Q7;1695--O01

,7562859065U20;8_R+000

YL -1.5;96602+0P ZL -9.7159839+00 DXL

DECL -5.5867355-01 RAL -1,7105278+02 VL

YS 5.2217059+02 ZS 5,Q537815÷01 OXS

LATS 2.9071;A8+00 LONS 3,16_82U2÷01 VRS

LNS 1,163065_+0_ LTE 2,2_66160+00 LNE

LAN _,5105256+01 LAP 2.5698952+01 DR

-,28211879733737098-002

,5096_1608219878_;÷000

SELENOCENTRIC

XL 9,8928_53+02

RL 9.96;5616+02

SELENOGRAPHIC

XS 6._717693+02

ALTS 5.79626_9+01

LTS -1.5|_5926+00

LIN 1,6768997+02

GEOCENTRIC

X 1.9702201+05

GEOGRAP_IC

X3 -1.(1656276+05

ALT 2._llOOb7W+OS

EARTH-_OO_J PLANE

XMP 9.1216361÷02

R_P 9.96_8619+02

X_{ -2.0W_5008+05

PLANETARY cOORDINATES

-7.1909_67÷02 DYL

5.3;96066+03 PTHL

;.3960667+03 DZL

-2.3966997-02 _ZL

2o70_6023÷83 DYS -4.999U62_+03 OZS

5.3653529+03 pTR -P.3896;59-02 AZR

7.A96618_+00 DSMP S,03_lGT+flO RSMP

"2.2377377+00 vT 5.3653525÷03 SOLSV

Y -;,7297063+0_ 2 -2,7300358+0; _X ;*0598_36+02 DY 7.2026870+03 87

OEC -7.6736_9_+0_ RA -1.3_98971_01 V 6*_5532+O3 pTH -1,27_278_+01 AZ

YG -1,7233;15+05 ZG -2,73003=7+0_ _XG

LAT -7,67_50_7+0n LON 2,38269_3+02 VE

YMp 5,9693359+02 Z_P 5,76731_W÷01DXMP

DEMP 3.3188535+00 RAMp 2.3516563+01 VuP

YME 3,96933_3+0_ ZME _.76730_+01DXME

-6,96_3263+0W DYG _,_576513+0_ DZG

8,pBOAS87+OW pTE -1.2956519+00 AZE

2,096153;+_ DyMP

5.3W96DG6+D3 PTMP

1.856;5_2+03 oYME

-;.8959189+03 O2MP

-2.3966_55-02 AZMP

-8.2676903+03 D?ME

1,1250830+03 oYM 2.A066202÷03 DZ_

2,3837653+02 VM 3.3802808+03 ARGM

-8.63R5380+01 LOS 1.653_303÷02 DES

XM 1,9800629÷05 YM -_.71;2097+09 ZM -2.72906;2+0_ DXM

_" 2.053622_+05 DEM -7,6366_16+0_ RAM -1.3391879+01 LOM

XS_J_ ;.6965311+06 YSUN -7,27635_5+07 ZSUN -3.1553090+07 RAS

GEOCENTRIC OSCULATING ELEMENTS

S_ -_.h903569+O_ ECC 5.23161_R+0_ INC 3,1_23155+01 _AN

V_ 7.0280036+03 RNMP -3,7576856-0! APMp 1,5;2;2_7+01 INMP

TA -1.5159203+01 EA -1.2616030+01 MA -5.3920816+01 SLR

SELE'JOC[r_TRIC OSCULATING ELEMENTS

S_AS 9,9721563+02 ECCS B.6889899-0_ INCS 1,W6369_W÷02 RANS

VHS -2.213000W*03 RNMPS 5.W897121+01 APMpS 6,03#05A3+01 INMPS
T_% -2.86_2915+_1 EAS -2,87TR_70÷0_ _AS -2.675_$03÷01SLRS

SELENOCEhTRIC UNIT VECTORS

WX -7.8106572-02 *Y 5.4830621-01 iZ -_.3262216-01 PX

OX 3.577_700-01 eY 7.9_96k25-01 OZ _.899_7_6-01 SXO

-9_59;7396-01 APF ;.901997;-_1 RP
3._9635_1+00 APO "2.922_W97+05 TFP

1.236837_+06 pER 7.077_579+01 MTA

-1o7189272+n2 APFS 2.7793286+01 Rp_

1.736W698+n2 Apo5 9,9808209+02 TFPS

9,9721_65+02 pEAS 1,97_5_19+00 _TAS

-9,305_631-01 PY 2,595Q992-01 PZ

0.0000000 sYO 0,0000000 SZO

RAGR ,1082315890_68_1+003

2,962396P+03

-5*637319P+_1

1,10769_0+03

-7*80686aS+01

1,0_52517÷82

5,2_5886_+_

_*_73;7Ae+03

5,902116T+01

_*qT3_R?7+_3
-8,70_9317÷01

5,0_391_1+n2

-R,;57927_+01

1,511082_+0_

-1,61935_+01

t.98_77"3+05

9,_725551+01

9,963_918+02

_,_2_29_7+01

3,5999999÷02

2°582_6_-01

O.O0000nn

• ***** CSM / MOON ;_EF. /PHASE 16- 10

MEAN-OF-EPOCH 1969 25 DEC. lq6_, I HR5,,

T .SW374931h855601+O02 HRS. FPOM LAUNCH 3 DAYS, 12 HRS.,

PHASE ELAPSED TIME .29320TOg+fib SECS°

RESTART CCOR[)INATES { ER AND ER/HR )

_XYZ -,227881969W0105795+000

RL,XYZ .562W57_170301193_+000

SELENOCE_T_IC

XL -7.6_81_36÷02

RL 9.()_283_1+02

SELEr;OGRAP!_IC

X5 9.5120WW8+02

ALTS 5,7789898÷01

LT% -1.51W6995+00

LIr_ 1.6769293+02

GEOCENTRIC

X 1.9738755+05 Y -_,625_0_7_0_

2,0_W8156+05 DEC -7.4969943+0_

GEOgRAPhIC

XG -1,1_801q2+05 YG -1.6570557+08

ALT 2._1037_2+05 LAT -7,_9T_299+00

EARTH-_OON PLANE

X_F' 9.1655081+A2 YMP -3.75@6182+02

RMP 9.96283W1+02 DEMP 6.19_nS_+fln

X_E -2.fl_W8119+_5 YME -3,75_61_0+0P

PLAhETARY COORDINATES

X'_ 1.9817235+05 YM -_.6726239+0_
R'_ 2.053977_+05 OEM -7,5723018+0_

XSUP_ _.h112216+06 ySUN -7,2762723+07

GEOCENTRIC OSCULATING ELEMENTS

S_A -_._USIIB+OW ECC 5,3696077+00

V_ 7,1q06990+05 RNMP -I,B111527+0_

TA 1.8281772+01 EA 1,5363178+01

5ELENOCEhTRIC OSCULATING ELEMENTS

SMAS 9.972W379+02 ECCS 9,6301387-0W

VHS -2.2126539+03 RNMPS 5,W787752+01

TAS 2.175658{;-01 EAS 2,173WW58-01

SELENOCE;_TRIC UNIT VECTORS

_X -7.8127127-02 WY 5,_825139-01

.138267fl5826672733+000

.6317209_731980652+_80

YL _,761A256+82 ZL 3,8717380+0_ DXL

DECL 2,28685_2+01 RAL 1,_875277÷02 VL

YS -2.3327W87+02 ZS 1.G268_18+02 DXS

LATS 1.0565Bb2+01LONS -1.3779356+01 VRS

LNS 1.1617977+02 LTE 2°2316_5G+00 LNE

LAN _._97917_+01 LAP -2,0622213+01 DR

Z -2,6679565+0W DX

RA -1.3187130+01 V

ZG -2.667956_+0_ DXG

LON 2,3_821_1+02 VE

ZMP 1,07_W1_8+02 DXeP

RAMP --2.22762_7+01 VMP
ZME 1,07WW1_6+02 DXME

ZM -2.7066739+0; DXM

RAM -1.3267213+01 LOM

ZSUH -3.1552733+07 RAS

INC 2,9315715+01 RAN

APMP -1.6365182+01TNMP

MA 6,8123150+01 SLR

INCS I*W637258+02 RAMS

ApMPS 7.6923212÷011N_RS

MAS 2.1713527-01SLRS

WZ -8.3265635-01 PX

13 _INS., 29,45n SECS. G._.T.

22 MINS,, 29.755 SEcs. G.E,T, RAGR ,111991855791a33+003

.112W_197316913059+000

.363173_8367526270+000

3,2693990+P3 DYL 3.672_07_+03 DZL 2.11102nP+0_

5,3506088+03 PTHL 2,0920_10-0_ AZL -6,_6_70_8+01

-I,5757107+A3 DYS -5.1593212+03 DZS S,81_Raq2+O?

5.366351R÷03 pTR 2,0903992-0W AIR -_,3671672+0t

7._9798q5+80 nSMP 5,032_811+00 RSMP 1,083963_+02
1.9578785-02 VT 5.3663518+03 SOLSV -3°9_9255M+_1

;.386_963+03 DY 6._80_797+03 DZ 3.6231R11+03

8.623537R÷03 pTH 1,5_3Q_6M+OI A7 6,1576_6+01

-6,905W072+09 DYG _,5257962+0W PZG 3,62317_÷03

8.26_3063+0_ pTE 1.5918366+00 AZE -R.725q8_9+_I

-2,0_085q8+_3 _yMP -;.9;;3;77+03 DZMP 1.317257W+02

5,_506_88+_3 pTMP 2,10_nl?2-_W ATM_ -R.85810_1÷01

-2.280_835+03 DyME -8.315_9_7+03 _ZME 1°31725_9+n_

I*I17097_+03 DY M 2,808_722+03 DZM 1,51216n7+03

2.3_7_093+02 VM 3,3796528+03 ARGM -1.605_18_+01

-8,6373819+01 LOS 1,6163_32+02 nE_ -2,3_0153_+01

3.665W779-01 APF -3.373&659+_1 RP I.gS7AD?°+05
9°801R72_-81 APO -2.853q103+05 TFP 7°18708_0+01

1*2_70_68+06 pER 6.6078_59+01 MTA 1.00733n5+02

-1.7188981+_2 APFS W.W3W_q33+01 Rp_ 9.96283_+02

I°736_013+02 Apo5 9,9820_13+02 TPPS R°_37_7_+01

9.972W280+02 PERS 1,978_257+00 _TAS _.sqQgo_Q+O_

-7.90052W7-01 PY W,753W966-01 PZ 3.87117_6-01
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QX _o080_0_9-01 QY 6.8808656-NI QZ 3.9flN_6-01 SXO O*O00nOON sYO 0.0000000 _Zn O.O0000nn

****** CSM / MOON REF. /PHASE 16- JJ

MEAN-OF-EPOCH lq6g 2_ riFE* 196R, I HRS., 28 qINS., 29.450 SECS. G,M,T.

T .q_6249318B55601+002 HRS. _ROM [_UNC_ 3 PAYS, 12 HRS,, 37 MIN$,* 29*755 $EFS, G.E.T,

PHASE ELAPSED TI_E ,294107_Q+n6 _FC_,

RESTA:RT COORDI_ATEb [ ER AN_ FR/HR )

_xYZ -,3_2997_75753_48_5°_i

RUXY_ ,911257135154512_7+fl0_

o23_61362200288_45+_00

.17_3729074o277593+_00

.16022_242_6_453+000

-,106775317753364_0-_02

INC ?.5150bP7+01 RAN 3._57_252_00 APF

Ap_[_ 1.2162701+02 IN"_P 3."4Z9508÷00 APO

'_ 1,0576816÷02 SLR 5.22_9028÷05 pER

INC_ 1._637_58+02 RAH$ -l,71R812q+02 APF$

AP!_PS _.71_5231÷01 IN_PS 1o73_4_31+02 ApOS

'_ 3.554_10+01 $L_S 9,q707f175÷02 _ER$

_7 -_,3_675_2-01 PX -6,69q1350-01 PY

_7 3.21140_7-01 SXO 0._0_0000 _YO

SEL£NOCENTI_IC

XL -I.14oP208+02 YL 8,217a_45+07 7L 5.5180164+09 DXL 5,296A68R+_3 _yi

_L 9.q_46_77+_2 DECL 3._6_52_g+r11 _Ai q.79_4bn5÷01 VL 5,349174_÷n30THL

SELEr,OG_AP!_IC

X: _._ I_0452÷02 Y$ -8._79301g+_ Z% _,D5206_0+02 DXS -4,626_256÷0_ _YS

ALT', _. t471268+_1 LAT_ 1.188_2_g+01 t orJ_ -6°O_OgSu6+01 V_$ 5,3649197+03 pTR

LT_ -I.%1_057+00 LHS 1,16D_301+02 tT_ _.2166673+00 L_IE 7*Rgg2gR_÷O0 3S _p

LI' 1,_7b4360+02 LAN _,_6_37_+01 LA -1,9267718+02 DR 2,32_8764+00 VT

_LO_L,JTr_IC

X 1.4822255+05 Y -_.54_43_0+0_ / -2.o2908?5+04 _X 6.40597RO÷n3 DY

2,115_35+_5 DEC -7.3654_5+0_ R_ -1.292_526+01 V 7.4803484÷_3 pTH

G_ ¸ _;_A_HIC

_3 -I,27_93_8+n5 Y(_ -I,5_771_0+_ ?L -2,o790874+()_ _XG -6.gg_R167÷o4 OY G

_LT 2,0162351+05 LAT -7.3_67615+_ I_,:i _.3132335+0_ V_ 8°_3g_g17÷_4 pTF

FA_T,_-'I_(_r_ PLA_IE

x_p 3.6_06992+02 Y_P -9._13423o*nP 7up 9.270RIQO+01 DX_P -4._465053+0_ I_Y_P

;P 9.c_6_6477÷02 DEMP 5,_3R35_+n_ _A'IP -6._23631+01 V_P 5,3491740÷03 _T_P

x_l -2,0506516+05 ?ME -9._134208+02 ZME q.27078_7+01DXME -5.1860620÷03 DY_E

PLANETARY COORDINATES

X_ 1.9833723+05 Y_ -4.6310110+0_ ZM -2.6842676+0W D_M 1.1091092+03 _Y_

R_' 2,0543323+05 DEM -7,5074495+00 RA_ -1.514_630+01 LOM 2,3110525÷02 VM

XSl_, _._2_g12_+Ob ?SUN -7.27_189R+07 ZSU_J -3°155_376+07 R_S "_,6362256÷_I LOS

G_O_ JT_:IC O_CULATING ELFMENTS

5_A -6,94_]_3+_ ECC 2*92_84gQ+On

V_ 5.7759700+03 RN_P -I,7931_03÷0_

TA 5.74_1671+01 EA 4.6853171+01

SEL_,3CEIJT_IC OSCULATING EL_EHTS

%_AS 9.g707136+02 ECCS 7,4786774-0_

V_rr --2°Z134005+03 _NUPS 5°W69_bS_+_1

T_ ¸ 3,5592306÷_1 EAS 3,55653_3÷01

SEL_I_OCEt,T_IC uHZT VECTORS

^X -7._04_43-02 WY 5.48211D?-01

_ 7.3_3_881-01 OY _,931n1_7-_I

RAG_ .11575212253_25_003

7,4619383+_2 PZL -6,2_65341+00

2.4922699-02 AZL -9,00961S3+01

-2.7007940+0_ DZS -_,9344R_6+02

2.4R50369-02 AZO -g_3209Wq2+O1

5.0325454+00 _SMP 1,08267_+0_

5,36_g191+03 $OLSV -7,9053171+01

3.5565007+03 D_ 1.5070_32+03

4.4146272+01 A7 6.5R84842+01

4.SggTw91+04 _ZG 1,50?OOql÷n_

3._g7668B+O0 AZF -8,852566_+01

-2.010AOgS+03 _ZMP -3,199R93W÷O_

2.4922657-02 ATMP -g,3446741+_1

-5.3_13323÷03 _MF -3°199892_+fl_

2,RlO306R+03 DZM 1.5132247÷03

3.37g0252÷03 ARGM -l.5914Rn6+fit

1.57_R562+02 DES -2.34_1971+01

-7,5490112_01 RP 1.3338_07+B5

-2.7227025+05 T_P 4,7166_R5+01

1.27_655÷02 MTA 1,10021_g+0_

5.455470R+01 RP_ 9,96325_g+0_

1,977o126+n0 _TA_ 3,Sgq_9_n+n_

5.8965704-01 PZ 4,5113_31-01

O.NO00000 SZO O.O0000qO

***=** C_ _" / 'AO0!_ ;_g, /PHASE 16- I_

' hrJ-OF-EPOCH 1464 25

T ._c_74931_,P='h_f11+(If_2 HR$° _'_0 _' I _ift_C_

RE _T _T _G_R{21FJATE', ( FR Ar_q ERIHR }

_,XYL °1 1262R3(_758821J?,r)_F)_

L_XYZ •7 i3c_3339508I)95F_lb +(I_-_)

SELF ,3CF _,T_ IC

XL 6.P_2P27D+02 YL O* 7_865F_6+tlF

_L g.qb_)_1939+ i 2 L_ECL 2. _75_,7_F_÷CI 1

S_LF_,O3_AP_ I C

'-_, -2.7P53_25+n2 YS -q.514_635+C]_

t,L T t_ 5.,_15870+01 LATS O. 132735_,_+11 _

LIS -1.51_ q_126+00 LNS 1° 159262q+02

_I', 1. _7(_c_16g + C2 LAN 4.0,740599+(_ l

GEOCenTRIC

X 1 .°g12514.+05 Y -4 °$214_5+fl L,
2. I)=,_,730B+ n5 DEC -7.32136565÷0n

GEOr, P;,Pr_lL

X_ -I . 37_u, 30_ +n5 YG -1.51D1316+0_

ALT _ . _)3"_ !I_ LAT -7°_214673+01)

EA_ TH-v(J_Jt, _ L,_: r

PLA_t T_kl COt3_{_IiJATES

x ' 1.9_SP, Og2+05 Y_ -u,* 5R91_712÷OL_

Hr,_ 2. C]5_6871+05 DE_ -7. U,435855+0 r_

X 5_J'. 4 .¢,u*06023+06 YSUI; -7.2761072+07

G_OCF '_TRI(. OSCULATING E LENIENT5

½ " -_.,'_82_7_+05 ECC 1 • 03R_.SF_n÷[IF

Z. 337._857_4 (J3 RN_P °t.7973_lS_NP

T;, I ° _3,_575F_ _ (32 EA 5.1 u,3_ 2_27 +/)1

5LL_ J_ CF _'[, IC CSCIILATItIG ELF_EHT5

VH% -2.21u, 1%13+07, pNMp c, 5._57_33F_+01

TA_ 7.7E'6727b÷01 EAS 7.7_71 _F,+!I 1

SFLE_.Oc _ ŗ_T_IC _JNIT VECTONS
,w;= -7.i;P_O7_D-02 WY 5.4821402-01

_FC. tqbR, 1 HR_,_ _3 qINS., 29,_50 SEC%, G.q,T.

3 DAYS. 12 HRS,, _ _IN$., 29.75_ SEC_. G.E.T.

.I_5457_637_558857+_00

-.W51343673151126289+000

,111981714_357&18+0_0

-.364261838_61916_4+0_0

7L _.bS655P6+02 DXL 4.14gR_41÷03

PAL q,7232_h3+01 VL 5.3467365÷03

7% I°0_b7877+02 DXS -5.0BTO534+n3

LO_JS -I.06317n9÷02 VRS 5,36_4R97÷_3

LT_ 2,2_16_I0+00 LNE 7.gO_559_÷On

t AP -_,0313812÷02 _R 3. 3660407÷00

Z -_*b2_2801+04 DX 5,751fl0_7+_3

_a -I,279417R+01 V 5,788BR23+03

Z_ °?.bP32_N1+O_ _XG "6,93_3055+04

Lor_ _._76g_F_3+O? VE 8.Q274n29÷_4

7'_P _.Z_4711_÷01 DX_P -4°P694_O6+n3

Z_E ?.23_7_c_÷01 DX_qE -5.10_334_n3

Z_ -_._61R4c8+04 D_M I,I011185+_3

RAM -1.301R130÷01 LOM 2,2746_47+P2

_J_l -3°1552_17+07 RA$ "8,635069_÷01

IHC 7.bI00971+00 RAN 6,1263466÷01

APuP 3,bt279Fh+01 IN_P 2._4g_PQ6÷f11

_^ q.4_656_9+0_ SLR 3.32_5781+p4

IrJCS I,_6373a9+02 RA_S -1o71_7566÷_2

AP_P% g. I047_71+01 IN_P$ t.7364_75÷_2

_AS 7,71gin?6+01 SLPS g. QT05123+_2

WZ -R.3266512-01 _X "6.1861422-01

RAGq .I19S1_5_92_n617÷003

DYL -2.6235276÷03 DZL -2,1173_5+03

PTHL 3.607_I_7-_P AZL oI_1544fiQ7÷0_

DY_ 1.376_884+03 _ZS -g.9155_43+_

pTR 3.5964626-02 AZP -I,0071947+0_

_$MP 5,032_084+00 RSVP 1,0813_÷02

VT 5.3624887+03 $OL_V -4,7622713+01

_Y 1,RSSa636+02 DZ -6.030571_0+0_

PT_ 7,5237931+01 AZ 8.7915440+01

_YG 5,623S344+04 _?G -6,0_415_n+02

_TE 3.2B41443÷00 AZE -B,g967_?+O]

nyMP 2.130B0_6+03 _7_P -5,74411R7+_

_T_P 3.6070485-02 AZMP -9,6223_÷01

"_y_E -1._340458÷_3 DTME --5,79_11S7÷0_

DYM 2._I_123g÷03 DZ_ 1.514_2÷_3

VM 3.3783gB2÷_3 aRG_ -I,57756_7+01

LOS 1,5413691+02 _E_ -2°3401_42÷01

APF 1,41o5091+02 RP 1.6299466÷0_

APO -8.63g4Ag_÷05 TAP 3*4w2g?6g÷Ol

PER I.g22418_+03 _TA I°6435B_]+0_

^PF$ 5.8_2a456+01 op_ q,g640pnp+o_

Apo5 g.g76q52g÷_2 TFPC P,4q5OBi;l+O1
PERS 1.477_$41÷00 uTAS 3,544gg_9÷0_

pY 6.2827060-01 p7 4*7179_t_-01

J
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QX 7.8178352-01 GY 5.5202530-01 QZ 2.8996991-01 5XO 0.0000000 SYO 0.0000000 SZO 0.0000000

*****t CSM / MOON REF. /PHASE 16- 13

MEAN-OF-EPOCH 1959 25 DEC. 196Re I HRS. p 58 MINS.0 29._50 SECS. G.M.T.

T tR512_9318855601+O02 HRS. FROM LAUNCH 3 OAYSe 15 HRS.P 7 MINS.p 29.?55 $ECS. G.E.T.

PHASE ELAPSED TIME ,2959070R406 5ECR,

RESTART COORDINATES ( ER AND ER/HR )

HXYZ .28733_93943576375÷000 .359R1700_99310_-001 -.33164351_901_3745-002

RDXYZ .Rg752660855t_8Tn2-OOJ -.76043_3952R|6887+O00 -.509087738193_1429+0f10

SELErJOCENT_IC

XL 9.89562_3+02 ¥L 1.2391858+02 ZL

RL 9.9735653+02 DECL -6.5615728-01 RAL

SELENOGRAPHIC

XS -8.71095_q÷02 YS -4.82169_2+0_ ZS -5.8556992+01 OXS -2._867W51÷03 DYS
ALTS 5._863009÷01LATS -5.3658967+00 LONS -1.5105_50÷02 VRS 5.5605621+03 PTR

LTS -1.5150191÷00 LN5 1.157g948+02 LTE 2.1866867÷00 LNE 7.9017676÷00 DSMP

LI'| 1.6769217÷02 LAN _*_603989+01 LAP -2.8097775÷02 DR 2.5223252+00 VT

GEOCENTRIC

X 1.9965298+05 Y -W.5353124÷04 ?
R

RAGR .123272656025209+003

-I.IWE1582+01 DXL 5.2170572+02 DYL -W.W201809÷03 DZL -2.9591767+05

7.1577WSD÷O0 VL 5.3_8015+05 PTHL 2.W896311-02 AZL -1o2362n_qe02

4.6202073+03 OZ_ -1.0955879÷03

?._R22433-02 AZ_ -1,018|016+02

5.0326711+00 RSMP 1.0801032+02

5.3G05615÷0_ SOL_V --5.07056Q_÷00

-2.b405503÷0_ DX 1.61_8312+03 OY -1.606257_+03 DZ -1._938376+05

2.06_3515_05 DEC -7.3489_28+00 RA -1.2798110÷01 V 2.6967405÷,5 pTH 5.1121320+01 AZ -1.3_3509+02

-2.b405502+0_ DXG -6._16_;27÷_4 DYG

2.23929?3+02 VE 9.1955_51+_ PTE

-6.1425327+01DXMP -1._625673+_3 nyMP

-1.5921370÷02 VMP 5.3_Wa016¢05 PTMP

-6.1_25090+01 OXME "2.1019295÷05 DYME

-2.039_081÷0_ DXM 1.093125_+05 OYM

-1.2893708,01 LOM 2.258536_+02 VM

-5.1551656+07 RAS "8,6339132+01 LOS

GEOG_APHIC

X_ -I.W7_527_÷05 YG -t._20wtg2÷O_ ZG

ALT _._2991_0+05 LAT -7.34q75_6÷0_ LON

EARTH-_OON PLANE

X_P -9.3066660+02 YMP -3.3527987+02 ZMP
R_P 9.9735652+02 DEMP -3.530q7_7+00 R_Mp

X,E -2.06_348_÷05 YME -3.5328038÷02 ZME

PLA_ETARY cOORDINATES

XM 1.9666342+05 YM -4.5_77043÷04 ZM

R_ _.0530417÷05 DEM -7.3792093+00 RAM

XSU_: _.6552922+06 YSUN -7.2760243+07 ZSUN

GEOCENTRIC OSCULATING ELEMENTS

S_ 1.5269161÷05 ECC 8.0921856-01 INC
w_ -2.0_08562÷03 RNMp -1.7984569÷02 APMp

IA 1.5696482÷02 £A 1.157R2_9+_2 MA

SEL_IJOCE_T_IC OSCULATING ELEMENTS

6.9864092+0; DZG -1.;438R_8+05

1.5081899+00 AZF -g.0738587÷01

4.9855892÷03 _ZMP -4.9157722÷02

2._894R;3-02 AZMP -9.52856;5+01

1.6165123÷05 DZME -_,9157719+02

2.813923_÷03 OZU 1,5153391+05

5.3777716+03 AROM -].56364_0+01
1.5058820÷02 DES -2,3_007_5+01

3.3_73067+01 RP 2.9130726+04

2.76252_9+05 TFP -5.6502458-01

q.1571072÷02 MTA 5.59g99Qq÷02

7.4168;97÷01 Rps 9,9677105÷02

9.9767721+02 TFPS 8,;5370g9+01

1.9783622+00 MTA5 5.59999_9+02

7.5_9087-01 PZ 5,32763n0-01

O.OOOOOOO SZO 0.00000q0

1.35086_9+02 RAN

-3.3690605÷02 INMP

7._033216+01 SLR

1.7_63467+_2 APF
1.6313927+A2 APO

5.2703R48÷_q pER

S_S 9.9722414_02 ECC5 _.5_35701-0_ INCS 1.W637_5÷02 RANS -1.71B755_+_2 ApFS

Vd!) -2.21_5912+03 RNMP5 5._589_+01APMPS -2.5520961+02 INuPS 1.756_625+02 APOS

TAS I.G702W90÷02 EA5 1.0699161+02 MRS 1.0696671+02 SLRS 9.9722586+n2 PERS

SELE_*3CENTRIC UNIT VECTORS

*X -7.8260759-02 WY 5.9821068-01 WZ -R.3267060-01 PX -5,B52R_55-01 PY

QX 9.2030872-01 QY 5,608;W21-01 OZ 1.5107366-01 SXO O.oOnonoo STO

¢

i*=*** CbM / _lOOi UEF. /PHASE 16- 1#

_AN-OF-EPOCH 1969 25 DEC. 19_, 2 HRS., 15 _IN5._ 29.W55 SECS. G.M.T.

T ,_5379931_858601+0_2 HRS, F_O_ LAUNCH 30AYS, 13 HRS,, 22 MIN5,_ 29,755 SECt, G.E.T.

PHASE ELAPSED TIME ,29680709+06 SEC_.

RESTART COOROI_,ATE_ ( ER Arid ER/HR )

_XYZ ,22160165298306577+000 -.1_55_15100109_126+000 -.11664054052913n_fi+nnO

_GXYZ -.5_764805125627385+000 -,61467123117791650+000 -,34938136579514523÷000

SELEr_OCEt_T_IC

XL 7,_318137÷0_ YL -5.0123528÷02 ZL -_.01702_6÷02 DXL -3,415_97+23 DYL -3,5729025÷03 _ZL -2.03085_7÷03

RL 9,9752057÷02 DECL -2.37_7122+0] PAL -3,3295741+01 VL 5.3_395_0÷03 PTHL -2._892168-03 AZL -1.1453187+02

SELEhOG_AP_IC

x5 -9.3987339+02 Y5 2,7713226+0_ 2S -1._676988÷02 OXS 1,607_34+03 DYS 5,083Q926+03 OZS -5_39083q+0E

ALIS 5.90270_9÷01LAT5 -1.0791_13+01LONS 1.b357125+02 VRS 5.3597166÷05 pTR -2,_818963-03 AZR -9,59301_5+01

LTS -1.5151259+00 LNS 1,1567272÷0_ LTE 2°17168_6÷00 LNE 7.90292_1÷00 D5_P 5._327332+00 RSVP 1.0788173÷02

LI'_ 1,_769511÷02 LAN _._78689+01 LAp 3.3_53821+02 DR -2.3216826-01 VT 5,3597166÷03 SOLSV _15527_9÷01

GE_CE'_T_IC

X 1.9958793+08 Y -_.556134_÷0_ 7 -2.b571282÷0_ DX -2.53069_+05 DY -7.5719672÷02 DZ -5_1_7111÷_2

R 2,0643935÷05 DEC -7.3951785+0_ RA -1,2858970+01 V 2,50_0298+0_ pTH -5.377509_+01 A7 -1.21R54_5+n_

GEOGRAPHIC

XG -1.5657772+05 YG -1,31B8855+05 ZG -?.65712_2+0_ DXG -5.763758_+0_ DYG 7,16996_0+04 nZG -5.1_5T8_3÷02

ALT 2.0299561÷05 LAT -7.3959953+0n LON 2,2010811÷02 VE 9,1990168÷n_ pTE -1.2582508+00 AZE -9_0_86535+01

EART_-_OON PLAHE

X_F -8.9927878+02 Y_p 4.1783365+0_ ZMp -1.08_375÷02 DXMP 2.2623795+03 nyMP _,8901941+03 DZMP -1.0957266÷n2

_P 9.9752057+n? DEMP -5.2_11WB3+0_ RAM_ 1,5507_91+02 VMP 5,3_3Q548+_ PTMP -2.4885061-03 AZMP -9.1182131+01

X/_ -2,06_3_91÷_5 Y_E 4.1783375+02 ?_E -1.0R4_2÷02 OXME 2.0230501÷03 DYME 1,_715595+93 DZME -],095726A+02

PLAr_ETAPY COORDINATES

X_I 1.9882475+05 YM -_,5060109+0_ ZM -2.6169550÷0_ DXM 1,_851298÷08 OYM _.8157058÷03 DZ_ 1.5163796÷05

R_ 2,0553963+05 DEM -7,31_8216+09 RAM -1.2769368+01 LOM 2,2019771+02 VM 3,3771456÷03 ARG_ -1_5_97291÷01

XSU_ W.6699823+06 YSUN -7.2759411+02 ZSUN -3,1551295+07 RAS -8.632756R+01 LOS 1._663950÷02 DES -2,3_00_62÷01

GEOCFNTRIC OSCULATING ELEMENTS

S_n I._525430+05 ECC 8,_TBOW45-01 INC 1.;73867D+02 RAN 1.7884_;6÷n2 APF -q.494&88q+O0 Rm

V_ -2.2535185+03 RNMP -1.7971452÷02 APMP -1.7908614+011NMP 1.7571222+02 APO 2.6W66897÷05 TFR

TA -1.6168882+02 EA -1.2136486+02 MA -7.9887590÷01 SLR _.0281_3+0_ PER 3.7769306÷02 MTA

SELE:_oCE{_TRIC OSCULATING ELEMENTS

SMAS 9.972359_+02 ECCS 2.8872673-0_ INCS 1.W637762÷02 RANS -1.7187253÷_2 APF5 3.8006058+01 RPS

V_S -2.2146171+03 RNMPS 5.W551169+01APMpS 7.U665R72÷011NMPS 1.7364831+82 APOS 9.975_386+02 TFP5
TA% -1.7134915+02 EAS -i,7154566+02 MA5 -1,713g317÷02 SLRS 9.9723583÷02 PERS 1.9784025÷00 MTA5

SELE_OCfNTRIC UNIT VECTORS

_X -7.8_022-02 WY 5._815497-01 WZ -R.32705_9-01 PX "8,525211R-01 PY 3.q618433-01 PZ

RAGR .127_3_922269A01÷0_3

9.96948n0÷_2

8.6316559÷01

3.59999Qo÷02

3,40948nR-01

2,1799626+84

t.6918879+fi_

5*59999_q+02
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_X 5,1679708-01 OY 7.365_950-01 QZ _,36298fl2-01 SXO O,O000NO0 sYO 0,0000000 SZO 0,0000000

**t*** C_,_ / NOON REF, /PHASE 16- 15

MEAN-OF-EPOCH 1969 25 _FC. ]962_ 2 HR_.t 28 M_NS,w 29,450 SEcs, G._.T,

T ,_562_9318855601÷002 HRS, FROM LAUNCH 3 DAYS? 13 HR_,_ 37 MINSop 29°755 SECS, G,E,T,

PhaSE EL_P%ED TIME °2977070Q+06 SECS*

_zSTA_T COORDINATE!, ( ER AN_ ER/HR )

RXYZ ,P3_SN7515_756W63_-O01

R_XYZ -._I3&bR_IO7R23727+P_O

_t_n'_OCENTNIC

X: _o0659511+_1

*_L Q.Q72Q887÷OZ

SEL_r_GG_P_4IC

x'_ -_._3_#_[_; >

ALT% 5°_R053_2÷01

LT_ ol.515232_+00

LI_ I._76Q560÷N2

,,_OCENT_IC

X 1 °(_qd655,_ n5

GEO3_AP_tlC

ALT 2._;_7 _n_

EART_-_OON PLANE

X"_ _ -3.272653_+0_

PLA_LT,_,Y COORDINATE_

_ l.qSg_88+n5

-*lOlqZ61_O13202q25+_O_

-.1602270157895_*_4+_NO

.192188702_761?2U0-001

RA_R .1307931R951_393+003

YL -R°26PA3tR+C' ZL -_,5181120+02 OXL -5°510flA76÷03 DYL -5°_gfi6022+02 _ZL 1.117112q÷02

DECL -5°35Q_NO_+nI PAL -_,_2R0_9+01 VL 5°_67B_÷03 _THL -2,75q186_-02 AZL -8.85R0_6÷0!

1S 8o697_037+02 Z_ -P°032_?qP+02 DXS _,7351887÷03 DY% 2°_g02813+03 _ZS 3,328313_+02

LATS -1,17h122_'/11 LO'_% 1o1702_x3÷02 V_S 5,360q375÷03 pTR -2,2510735-02 _ZO --RI_36_QJ_01

LNS 1.155_5o_*_ LTP ?.Z5667_9÷00 L_*E 7oqOk0281÷O0 _SMP 5.032795_+00 RSMP 1,07753_0+02

LAN _,_36u7%3÷nl LAP 2._60_550÷02 OR -2.5738_93÷00 VT 5.360_368+03 SOL_V 7,96_3?_#fll

Y -q,5_qTlO+q_+ 7 -2.b_=96679.0_ DX -q°2337fi56+03 DY 2,227q102+03 D7 1,6291220+03

DEC -7.3q357N_+O_ RA -l.SF66=_P7+01 V 5.0539399÷03 pTH -7,1571376+01 AZ 5,0297271÷01

Y5 -t,210003_÷0'_ ZG -_.b_96679÷0_ _XG "_0o159770÷0q DYG 70q62683_÷0_ _ZG t,62gOglu+03

LAT -7._g_Q2+N(1 LNN 2._63_02R÷02 VE 8°g328_18÷_ pTE -3°0751559+00 AZE -_.93q_R_7÷01

Y_P g°3779qNO+O? 7_n -q,O_773%7÷O1 DX_*P 5o0267_3q#_3 Dy_P 1o78q2590+03 OZMP 3.38fl176_÷02

DEeP -5°21Nq371÷_A _A_P 1*0_23_25÷02 V_P 5*3_678_+n3 nT_P -2°75g?3gO-02 _7M_ -R.6361_+01

yME q,377_g53÷O _ Z_F -q°U_775_+01 DX'_E _.787_536÷_3 _yME -l°SB377q2+03 _Z_E 3.3fl017_0÷02

ZM -2°59_8_7÷0_ DXM 1,0771320÷05 DYM 2.B17_705+03 _ZU 1,517_1r?+03

RAM -l.26qSltO÷Ot LOM 2,1656170+02 V_ 3,3765201÷03 _PG _ -1,535_1_+01

ZSUN -3,1550933+07 RAS "8,6316_07+01 LOS 1,_28g080÷02 _ES -2,3_001q1+01

IIJC _,U27306fi+O1 RAN "_,0565792÷00 APF 1°271q931+02 RP 2,3008qOP+Oq

_P_'P 1°3_511c5÷02 ItJ_P 1°?1369B8+_1 _pn -1.5_73336+06 TFP 1.3_50_+0_

_A -_.1_0370+00 SLR _,8212607÷0_ pEP _*635qSg?+03 MTA 1,6609_1÷02

THC_ 1._h329_÷02 RANS "l°71R6378÷a_ _pPS 2.8333513+01 _PS 9.96522q3÷02

_P_P_ 6.1n3_31q÷01 IrI_PS _.736_732÷_ _PO_ 9.925_792÷N2 TrP_ R,62630_P÷01

_S -1.1hlW2_3÷02 SL_S q.mT0625@÷02 PFRS 1.977_q25+00 _TA£ 3°5gqqq_a_a2

_Z -_°32722_2-01 _X -9°_727u70-0! P_ 2,66fi5985-n! p? 2,627_1_-0I

_Z _.8735913-01 S_O OoO0_O00N _YO 0°000_000 SZO 0,00000_0

YM -_°qb_SqlS+Oq

_' 2°0557507+05 DEC -7.250q230+ON

XS*I, _.0_6720+0b YSUN -7,275_577+07

_EOCL_T,_IC OSCUIATING ELEMENTS

[A -1.3_31_3÷02 EA -3.83_6323+NI

SELE _CFr_T:; IZ OSCULAT !NG FLF_FrJTS

_% -2.21_732_+N _ Ht_PS 50_23746b+01

SELE;,$C[t,T_IC UNIT VECTORS

_X -7.8_2153-02 _Y 8°_811716-0!

I;X 3,o608_72-nI QY 7.9275_22-_I

"AN-CF-pPOCH lq6a 2 = qFC. lg6_, 2 HR9,., _3 "ATNS., ?g._.50 SEt%° G.M.T.

T ._87_,o31_,55_6_1+0r_2 _RS. FRO _ L_II_CH 3 C)AY$, 1.3 HR.;o, =;2 '_TNS., 29°75_i SECS. (;.E.T.

P_A_E ELAP%FD TIME .?r_F_OTClq+r)6 _FC_,

_:E_Tr, RT CO:_U_II_ATE , ( FR _,Nr_ FR/HR )

,X_Z -. ! _/_73!1Qc_1 _:'6F._5+0_0 -.1qtr_5063_6_ 711523÷r_00 -.107985_7R.'61520_1+000

L x Y7 - • n'133517_5655_!c;_6f0÷noo • u.7?g26Q7021179032+_0n • 3765923_0101530_7÷000

SLLf 19CFt;T, IC

XL b°q.Og7771+O_

:L 9. 968t4230 + (L :)

L_r LL _C)Gh _.P _IC

_.T -1 * h I b:'.")h_ uCJ

GEOCLN[_ IC

_ _.05L7096+Oh

X:, -1 °712u, lg6+f15

ALT 2 °[11727?1"*05

EARTH- _lD_rj _L A_E

P'_' _,.'_r_? _1 +O2

X"_ -<;. I_ 16c)lil +F "_

,(r I. 9glR. 3_q _(_h

RAGR *13_553_5625_q85+003

_L -6*5796570*_ _ ZL -_°71Rq3_1+82 DXL "_°0302_93+P3 _YL 2.7_8qR_3÷03 _ZL 2.1flO_Pn_+03

DECL -2°1q(1%1_/÷[11 _AI. -1.3_6_fl_÷02 VL 5._711_÷03 PTHL -3,_90S8_7-02 AZL -6,3R3_62_+01

YS 9._19N2_+02 ZS -q.8185_11+01 O%S 5*01667q2÷03 DYS -1.603_976+03 _ZS

LATS -5°b525a_l+O_ LONS 7.122131_+01 VRS 5°362866_÷03 pTR -3°_803_3Q-02 AZq

LNS 1o15_1919+0? LTE 2.1_16573÷00 LNE 7°gOSN796÷_O PSMP 5.032_562÷_0 _S_P

LAN _,_239113+01 LAP _.d183_6_+01 _R -3,2575_Ofl÷NO VT 5°362_65g+03 SOLSV

Y -_._B_÷O_ 7 -P.uOglqSq÷O_ _X -2°q611176+03 _Y 5.5682021÷03 DZ
OEC -_.306t_16÷On RA -1.27_I_÷01 V 7°_156198÷0_ pTH -3,85025gn_1 AZ

TG -10[)9956ql+Oh ZG -2.o0919P_+0_ OXG

LAT --7.30600_6+NN LON ?.1270510÷0_ VE
-_,267_090÷0_ DYG 7°_077003÷0t DZ_

8,5570008+N_ pTE -3,050q562+00 AZF

YqP R*qtfl_3_°+O 7'_k -l,d_g_q7o+O 1 DXUP _.78860flq÷N3 Dy_P -P.3q76_Rq÷03 _ZMP

_F_P -1.r,_3lNPn+o r !_"P _.370_7_1+0] V_P 5.3_711_+03 PT_P -3°_go_q66-02 AZMP

YVE _._F%3_?+N _ 7_F -1.8_9_15+01 DXME _._2g_397+n3 DYME -%°7150h10÷03 _TMF

1,0109gn1+03

-7.9083_3q÷01

100762k71+0_

_,57092_g+01

3.707_5P3+03

5.6571911+01

X_d:. h" ° f_°9301 _ +l)O YSUN -7*27S77u_1+0 ?

GEOC7 JT,_ IC C _CULAT ING ELF'_FNTS

'A -7. "._!_F_t_67 + rIu. ECC _, 9_2r)752÷0o

,/!, %°_161 q39P,+n "_ F,!IMP -I .q909213-01

T_ -5, r)_ 116u_1+ fl 1 EA -3. g713 _6_.3÷01

t)ELr_r!OCLNT_IC OSCULATING ELEMENTS

W_% ->oP.1_0278i03 _rI_PS 5.1¢1! 5756+01
T'_L, -7. (1_ u_9521 + C}1 FA r , -7.0_ 11026÷{)1

• EL_ IG, _T,_IC Ur_IT VE(:TUHL_

_x -7.8_15189-r)z _.Y 5 ° u.R 126136-01

5,8356611÷02

5,R356flOm+02

Y_ -_*4225_59+Na ZM -2.5720031+04 DXM l*N691317÷N3 OYM 2,8192177+03 DZ _ 1.51883_3+03
DEM -7,1_n130+on RAM -1,2520930÷01 LOM 2,]292561÷n2 V_ 3.3752gs2÷03 ARGM -1,52191_#6÷01

ZSIIN -3°1550570÷07 RAS "8°630_5÷nl LOS 1°391_21D÷02 DE_ -2_3399glg÷O!

-I°B36_367+00 APF 3.7_I001B÷01 RP I)_918_25÷05

5*F_6300g÷O0 APO -2,9896199÷05 TFP I0211_5N÷02

5,q555_75+05 pER I,_278886÷N2 MTA 1,0g_2_F+fl?

INC 3,q126klT+O1 RAN

APMP 5.b_60_÷01 IN_P

MA -R.88310_1+01 SLR

INCS 1,_637_+02 RANS

APMp_ 6°080037_+0! IN_PS
MA_ -7°0376119÷01 SLRS

WZ -Q.3271176-NI PX

2,_087161÷01 RpS

9,9770321+02 TFPS
I.g77RT_3÷O0 _TA_

°1*71_5R_7+02 ApFS

1o736_83÷02 APOS

g.q7_SROI+_? PERS

-9,9886253-01 PY 2.631605q-01 PZ

g.q6_137_÷02

3,Sqaqqqq*O?

2,60692_-01

./
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_X 3.620295_-01 QY 7.939170_-01 @Z _.8A_97_7-01 SXO 0.0000000 SYO O,O00OO00 SZO 0.0000000

****** CSM / MOON REF, /PHASE 16- 17

MEAN-OF-EPOCH 1969

,861093068655601+002 HRS. FROM LAUNCH 3 DAYSp 1_ HRS.P

PHASE ELAPSED TIME ,299_50R_+D6 SEC$,

25 _EC. 1968e 2 HRS,p 57 MINS,e 33*200 SEcs, G.M,T°

6 MINS, w 33.505 SEcs, G,E.T.

_ESTART COORDINATES ( ER AND ER/HR )

RxYZ -.28661_80027900132+000

RDXYZ -*10277flgl_26772210+NO0
-.39_63811W8_g01132-001

.75RW69W236P055635+O00

5ELENOCENTRIC

XL -9,8700232+02 YL -1.3625513+02 ZL 3.2635379÷00 DXL

RL q,96_Tq8+02 DECL 1.8765392-01 RAL -1.721q066÷02 VL

SELENOGRAPHIC

XS 8,67670W7+02 YS W.B6W34WI+02 ZS 5.5587528+01 DXS

ALTS 5,7953951+01LATS 3,1979_$9+00 LONS 2,9270278÷01 VRS

Lr5 -1.515_01÷00 LNS 1.153N036÷07 LTE 2.1275716+00 LNE

LIN 1.6769_21+02 LAN _#110895+0I LAP -1.W627071+02 DR

GEOCE';TRIC

× 1.9830_70+05 Y -1_'3970115+0 q Z -2.55058_7+0W DX

R 2,0_71608+05 DEC -7.1571557÷00 RA -1,2501933+01 V

GEOGRAPHIC

X_ -1,7692807+05 YG -9.977263W+0_ ZG -2,5505047+0_ DXG

ALT 2.0127232+05 LAT "7.157955_+00 LON 2.09W1935+02 VE

EARTH-MOON PLANE

X_ _ 9.2795_73+02 YMP 5.5803551+02 _MP 6.0151579+0! OXMP
R'_P 9,96_7_9+_2 DEMP 3,_608228+0n RAMp _,I098256+01 VMP

X'E -2,0_71576+06 yME 3.5805_74+02 ?'_E 6.U1511F7+O1 DXME

PLANETARY COORDINATES

X_ 1.9929178+03 YM -W*AB33860+OW ZM -2.5509110+0W DXM

RM 2.05_571+05 DEM "7.1256195÷0N RAM -1.290_5a_÷01 LOM
XSON _.7151328+0o YSUN -7.275695_+07 ZSUN -3.1550229+07 RAS

GEOCE:_TRIC OSCULATING ELEMENTS

S.'A -4,_318610÷0W ECC 5,519195_+08 INC 5,17526_9+01 RAN

V_ 7.0722W29+03 RNMP -5,8507W26-01 APMR 1.365W019+01 INMP

TA -1.35506S0÷01 EA -1.1122569+01 MA -_.8_128_2+01 SLR

SELE'_OCFNTRIC OSCULATING ELEMENTS

S'A5 9.9722393+02 ECCS 8_795_351-04 INC_ 1.4637_F8÷02 RANS

V,_S -2,21296W6÷03 RNMPS 5.5988866+0! APMPS 6.0799216+01 IN_PS

_AS -2.77_7360+01 EA_ -2,7722052+01 MA_ -2.76986_9+01 SL_S

SELErV_Ce(_T_IC UNIT VECTORS

_x -7._WI_OO-D2 WY 5,W511779-01 WZ -_.3271730-01 PX

9X 3,o198376-01 OY 7,9393_76-N1 9Z 4.8050515-01 SXO

,9_7619306500825¢3-n03

,50_501602_2901560+000

-5.9737699+02 DYL _._1_716+03 _ZL

5.3_96753+05 PTHL -2.3_25|3-02 AZL

2.5118331+03 DYS

5.365W217+03 pTR

7.9060183÷00 DSMP

-2.1889120+00 VT

-W,6117007+03 DZS

-2.337W756-02 AIR

5.0329126÷00 RSMP

5.565_215+03 SOLSV

W.6W25252+02 DY 7.2359117+03 D7

8.523Wq21+03 pTH -1.12_9955+01 AZ

-3.9718380÷0_ DYG 7,269qO_+OW DZG

B,29625W8÷OW pTE -1,1_8W146÷00 AZE

1.9873382÷_] oYMP

5,3_675W+03 PT_P

l*6WR2W67+_3 DyME

-_.9810_2+03 OZMP
-2.3_3565-02 AZMP

-8.5_7_755+03 DTME

RAGR .13807B7063320_0+003

2.9620_75+03

-5,6379352+01

1,10030n8+03

-7,81_6192+01

1,0750_30+0_

3.87761P3+00

_.;R1_2_9+03

5,89820OR+01

q._81_229+03

-8o702299_+01

@.961662_+02
-8,W667172+01

k.9616620+02

1.061629fi+_3 DYM 2.8208;00+05 DZ_ 1,519581;+0_

2.0951670+_2 VM 5.3755096+03 ARG_ -1.5_98_35+01

-8,6293606+01 LOS 1.3562768+02 DES -2.3599665÷0!

"7.95;875_-01 APF -5._2W756-01 RP

3*_059957+D0 APO -2.9269636+05 TFP

1.26_2129+06 PER 6,9_5_715+01 MTA

-1.7195849+0_ ApF5 2.8094_1_+01 RP_

1.736_553+n2 APOS 9.9810103÷02 TPP_
9.Q722309+02 PERS 1.9763666+00 MTAS

-9,28000_5-01 pY 2.6512_5-01 P2

0.0000000 SYO 0°0000000 SZO

2.0005915+05

9.5_595+0!

1.0083599÷02

9.963;692+02

R.62615_3÷_1

3.5999999+_2

2.6066565-01

0,0000000

****** C!_M / MOOL_ REF, /pHASE 16- 18

MEAN-OF-EPOCH 1969 25

T ,_6359306_556601+002 HRS. FROM LAUNCH

PHASE ELAPSED TIME .30_350_+_6 SECS.

RESTarT COOROINATE_ ( ER AND ER/HR )

_xYZ -.2_37_8_02380272R9+000

_XYZ .5789T07_67108_99+000

SELE_OCENT_IC

XL -7,7057_62+02 YL _,917_257+0_

RL 9.9628359+02 DECL 2,3_3390_+01

SELENOGR_PHIC

XS 9._00?978+02 YS -2.7315265+02

ALTS 5°7789859+_1LATS 1,0715158+01

LTS -1,5155_66+00 LNS 1,1517360+02

LIr_ 1.6769715+02 LAN _,3905305+01

_EOCE_T_IC

x 1,9867786+05 y -_,29P_1_+Ra

F_ 2o0_77983+05 DEC -6,RA06509+0_

GECG_PHIC

XG -1,6P73761+06 YG -8,9007532÷0_

ALT 2,0133606+05 LAT -6,901_371+0_

EAkT_I-_OH PLANE

X_P 8,9973738+02 YMP -_,1397068+0P

_, 9,9626337+02 OEMP 6,2279695+0_

w_ -2oD_77939+05 YME -_,1_97151+02

PLAr_ETARY COORDINATES

R'_ 2,0567912+05 OEM -7,0611893+00

XSUt_ _,7278222+06 YSUN -7,2756113+07

GEOCEr_TRIC 05CULATING ELEMENTS

S'_A -_,5295119+0_ EC£ 5,289_0_5+0n

VH 7,1516988+03 RNMR -2,0_09972+0n

TA 2.0101_82+01 EA 1.609_270+01

SELE_OCEHTRIC OSCULATING ELEMENTS

SMAS 9,9723771+02 ECCS 9,5707619-04

VHS -2.2126701+03 RNMPS 3.3880739+01

TA5 9._283130-01 EAS 9_3186057-01

SELE_OCENTt_IC UNIT VECTORS

WX -7.8_36592-02 _Y 5,_8062_-01

OrC, 196P. 3 HRR,_ 12 _INS,_ 53.20_ SEc_, G,M,T,

3 DAYS_ 1_ HRS,_ _1 MINS,, 33,505 SECS, O,E,T,

.l_27851501n777795+nO0

,62160631803507589+_00

,I150_65955_00_171+0_0

.35_567_01566997Q9÷_00

ZL 3.9621262+02 DYL 3,3655@61+_3 DYL

PAL 1._7_560h+02 VL 5.3505927+95 PTHL

ZS 1.8523555+02 DWS -1.5901505+03 DYS

LONS -1°62027_0+01 VRS 5°3663359+03 pTR

LTE 2.1125396+00 LNE 7.9069697+00 DSMP

LAP 1.3_65173+02 OR 8.5215689-N2 VT

Z -2.;887770+0_ _X W._lqOIIO+03 DY

RA -1.2191310+01 V 8.5891239+03 pTH

26 -2._987770+0W _XG -3.6935295+0W DYG

LON 2.0596971+02 VE R.2967106+_ pTE

RAGR .I_IR3R973076632+OO3

5.61321_0+03 DZL 2.060_6+03

R.92_2577-0_ AZL -6,51773q7+01

-5,09_9781+03 DZS 5.5693939+02

R.89_R_78-0_ AZR -R.39360_q+01

5.052_729+00 RSMP 1.07375_I+02

5,3663359+03 SOLSV -_.06565_0+01

6.9357677÷03 D7 5.58138n3+03

1,69a51qS+01 AZ 6.15_6621+01

7,517620_+0_ DZG 3,581382S+05

1,7208027+00 AZE -8.729_376+01

ZMP 1.06081_5+02 DXMP "2.2W73R3W+03 DYMP -_.85W3529+05 DZMP 1.16_571P+02

RAMP °P,_707232+01 VMP 5.3505927÷05 PTMP Ao91659_5-0_ AZMP "A,87_55_I+01

ZME 1.06081_1+02 DX_E -2._B_390_+03 DYME -R.2205_+03 DTME 1.16_571_+0_

ZM -2.52839_3÷0_ DXM 1.n536_9+_5 OYM

RAM -1.2280559+01 LOM 2.05880_6+02 VM

ZSUN -3.15_9863+07 RAS -_.62820_3+01 LOS

2.8225536+03 OZM 1.5203897+05

3.37_6857÷05 ARGM -1._9_989_+01

1,5187899÷02 DE_ -2,3399399÷01

[NE 2.9227507+01 RAN ;.;9;2909-01 APF -5.951;119+01 RP 1.99269n_+05

APMp -1,79;;;71+01 IN_P R,03_7775-01 APO -2.8_87935+05 TFn 7*2596578÷01

MA 7.37668_2+01 SLR 1.2219626÷_6 pER 6.7165599+0! MTA 1.0009777÷02

INCS 1.W6582qW+02 RANS "1.7185555+02 APFS

APMpS 7.77233q6+01 IN,PS 1.736W7_3+02 APOS

MA5 9.3090673-01 SLRS 9.9725679+02 PERS

WZ -8.3275163-01 PX -7.R35061_-01 PY

4._982_83+01 RP% 9.9628327+02

9.981g213+02 TFps 8.635_1_R+01

1.978_076+00 _TAS _.5999909+02

_.0251846-01 p? 3.91367A8-01
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t_X 6.1631196-01 QY 6.8323015-01 OZ 3,9160703-01 SXO 0.0000000 sYO 0.0000000 SZO O,O0000nO

****** CSM / MOON REF. /PNASE 16- IQ

MFAN-OF-EPOCH 1969 2 _ nEC, 196_p 3 HR_,, _7 MINS., 33,20n SCCS, G,M.T,

T ,P&bn930_555601+On2 HRS. FROM {_tINCH 3 DAY_, 1_ HR_,p 36 MTNS., 33.50% SEES. G.EoT,

PHASE ELAPSED TIME!

RFST;nT COORDINATES ( FR AND ER/HR )

RXyZ -,2_7011010176785769-0C_

_>bXYZ o913W2633306606_f19÷ON_

.301250PW+06 SEES,

.23o5n750831510235+_00

.1110_3106_P019302÷000

,ELENOCENT-IC

XL q.1055060_01 TL _._WS_Tq_÷n"

_L <;°_6_736_+02 OECL 3.3602761+_i

SEL[_OG;_AP ,IC

x L._520930+02 YS -8.678950P+02
.LF b.7980175+01 LA_S 1.1797369+{11

Ll_ -1.5156537+00 LNS 1.150_6A@÷02

!l:. 1.f_7697o9+02 LAN _.3871361÷01

X 1.9961196÷05 Y -_.217_855+N_

i_ 2°0535786+05 DEC -6.8529575+0L1

GL_'_aUHIC

X_ -1.:_52_+05 YG -7o7q22757+N_

_.T _._1_10+09 tAT -6.56_71_+n_"

EA_T,_-_CON PLANE

_P _.2P_0586÷02 YMp -q.3623550+0 TM

_'P 9.96_7358÷02 DEMP 5o2_696q?÷Nn

X_:r_ -2°0535571"_5 Y_E -9.3623915+_ "_

PLANI TA_ COORDINATES

_ 1.9960391+05 Y_ -r_°2_7703,0_ Z_ -2.5055710+0_ D_M

4_' 2._571_51÷05 DE_ -_.9967_97+00 R_ -1.2156612+01 LOM

X_I :, _.7_25111÷06 YSU_i -7.275%269+07 701_!1 -3.15_g_96+07 RAS

GEOCENTRIC OSCULATIN_ ELFM£NTS

_ 5.6530081+05 RNMP -1./(_3_920+0; ¸ A_'_p 1.1587_71+02 INMP

TA r.975_535+01 EA _._?_1_29÷01 _!A 1o0311Z5_+02 SLR

SEL£r_3CETJT!IC OSCULATING ELEmE_TS

%. _ 9. _706338+02 ECCS 7.3_929_9-0_ _C£ 1._655_1÷02 RANS

V_ -2.213_358+03 RNMpS 5.37_7337+01 AP_£ _.7306166+01 IN_PS

]._, 3._965_22+01 EAS 3.6_7_1÷01 vAS 3o6913273+01 SLRS

_EL_ _JCLrT_[C UNIT VECTORS

,x -7._51_282-02 WY 5._@023_-01 W? -_°32?6971-01 PX

:- ?.37o3608-01 GY 5.93_7002-0] OZ 3°212652_-01 S_O

.I 5.b1_f101_÷02 D_L

I_AL 9.6361001+01 VL

/S 2.0573016,02 DXS

I_'tg -6o2_3_7+01 VRS

_E 2.0975006÷00 LNE

LAP -9,3_215fl+00 _R

Z -2,_507230+0_ _X

_ -1.1935_90+01 V

7L, -2,_507230+0_ DXG

l[)h _,0_65P7÷02 VE

Z'_P 9.1126_7÷01DXmP

_A_'P -7,06_07_3÷01 VMP

/!q 0,11_6650+01 OXME

,16013059266167217+000

5,_09_777÷03 pYL

5,3_910W7÷03 PTHL.

6.W5#6081+02 DZL

2.5W77638-02 AZL

RAGR ,2W559923982122_+003

-7.582155_+01

-9.09920_6÷01

"W,732880_+03 DYS -2.5057571+03 nZS -3,20388_+02

5,36_8508÷03 pTR 2,5_03222-02 AZR -9,3503021"01

7.=07_8o+00 O$_P 5.033032_+00 PS_P 1.072_75_+0_

2,_7_6131÷00 VT 5,36_5502+03 SOL%V -7,q5075_6*01

6,3550q60+03 DY 3,_697105_03 D?

7,383W795÷03 PTII _°57_5013_01 A1

"3,78091W1÷OW DYG 7,70_2WW3+0_ DZG

8,5832155+N_ pTE 3.532367W÷00 AZE

"5,0260_75+N3 DYMP

5,3_910W8+_3 PTMP
-5,265_085+03 DyME

-1.800110R_03 _2MP

2.5_77869-02 AZMP

-5,1657039+03 DTHF

I,_W5557_÷03

6,6051W65+01

1,W_s5gQ_+03

-8.86009n_+01

-3°33117_*+N_
-9,35875_1*01

-3,33117"I*NP

1*NW56182÷03 DYM _.82W�Wg8÷03 DZM 1,5213796+0_

2o0229_1_+02 VM _.37W062_+03 &RGM -1,WR109P3+01

-R.6270_82+01 LOS 1,2813027+02 DES -2.33991_+01

3°101972_+00 APE -7,7227379+01 RP

5,7330_lN+ON APO -2.7329831+05 TFP

@.83_25_0÷06 pER 1.359_055+02 MT_

-1.718_602+02 ApFS 5._528376+nl _p%

1.736_6_R+02 APOS @o9750113+02 TEPg

9.9706_79+02 PERS 1.977_889+00 MTAS

-6o706179_-01 PY 5.8905707-01 PZ

0.0000000 _YO 0°0000000 5ZO

I,_5257_6_05

_,7656n_7+01

1,111699_÷N_

9,9632562+0_
8,6_065_fl+01

3,599_999+0_

_,50569_3-01

0,00000_0

*$***, _ v / MOOt+ _FF, /Pw4Ac, E 16- 2(i

Aq /%_I-,_'-E;>OC_I 1969 2_' nFC, 1965, 3 HPS*_ _2 M"[NS., 33.200 SECq, G.M,T,

T .*'r!_b_,306_!85_601+002 HR%° F_OH L_I_NCH 5 DAYS, lu, HRS*_ 51 _41NS,_ 33,50_ SEC%, G,E.T, I_AG_

I_+AS_ EL AP_ED TI_4E ,30215n_.+n6 _ECC..

RESTART L_'v!I!_ATES ( ER AND ER/HP )

_,X _,_ •i '_63635 _0_5709972+N00 °!02695_B1973905_._+_}00 •10922890347852927÷0n0

r,;XYZ • 730 e'�u'_ 299u" 057156+N nn -. u,65_495_ 37F_ 1659560+000 -. 372928255n62227_9÷000

SELEhOCFt:T_ ZC

XL 6,9182W65+02 YL 6,63631P(]+OP ZL 3,76177n8+02 DYL

RL 9.q_9225_+_2 DECL 2,216_Qn1_1 RAL q,5957N13+01 VL

SELE:,_5_;,p,,IC

XS -%.1_7761+U2 YS -9°395flW65+h ZS 1.00065_R+02 DXS

ALTS _.!_29366÷01LAT% 5.7606179÷0_ tONS -i_0570900+02 V_S

LT_ -I.5157608+00 LNS t.tWq200R+N2 LTE 2,052_5_0+00 LNE

LI; 1.67605_1+02 L_N _,37_591_+01 L_P -7.1635728+01 pR

GEOCE'_[_iC

X 2.1_0_0002_n5 Y _.LqI5616+Ou Z -2._57112+0_ hX

2.1 hI_23+_5 DEC -_,_12N7C, P+NO RA oi,1813661÷01 V

GECGI_APHIC

X'3 -1._75285+05 Y6 -6.60703_9+Nq ZG -2,_57111+0_ hXG

ALT 2.027_0_6+05 LAT -6.512_253+(_q LON 1°98826_3÷_2 VE

EART_-UOUN PLANE

XvP -_.,_]39927+02 Y_P -5,9_}6333* _ Z_'I_ ].9U9_7_÷01 DXUP
_"_P q.+h92_5+02 DE_n 1,12nqhqq+oR _AMp "1,1h221_2+02 V_P

PLA_ ;m'Y COORDINATES

X" 1,9975819÷05 Y_ -_,25792_8+0_ Zu -2,_5332_9+0_ DXM

;_._ 2,057_989÷05 OE_ -6.9323001+00 RAM =1.20327_3+01 LOM

XSH. _.7571999+06 YSUN -7,276_23"07 _5UN -3,15#912g+07 RAS

GEOCEqTkIC OSCULATING ELEMENTS

£'_A -5,703fiW77*06 ECC 1,0215R62+0_

V)i 2o0155522+N3 RNMp -1,797_216+02

TA 1._939552÷02 _A _,Lgs175n+01

SELEtJDCE_JT,_]C OSCULAT]tV(_ FLEMFtJTS

V"% -2.21_155140I RN_PS 5,36_615_+0_

T4:_ 7.76_6613+0£ EAS 7,7856257+01

SELENOi:E;4T_ IC UNIT VECTnHS

_x -7,;!5_7959-02 _Y 5,_50323_-01

TNC 7,20277P6+00 RAN

APMP 3*55953uq+01 INMP

MA 6,0355662+00 SLR

TNC£ I,_6353;N÷02 RAN5

_P_P£ qo1929317÷01 INMPS
_A_ 7,78201_q÷01 SL_S

_Z -_.32759n5-ol pX

,I_935Q50656_n16+N_3

_,n717673+03 DYL -2,7057876+03 DZL -2,16W8155+03

5,3W6681W+03 PTHL 3°61]6805-0_ AZL -I,15942_+n_

-5.0215533+03 DYS 1.5896152,05 P7S -1.00_7_97+03

5.362_551+03 pTR 3.6010202-02 AZP -1.00855_1÷02

7.0057159÷_0 DsMP 5,0330917÷00 _gM_ 1,0711979+02

3,3702718+00 VT 5.362_3q0+03 50L_V -_.627190_+01

5,109376fl÷_3 DY I,2016085÷N2 DZ

5.1510105+05 pTH 7,6932005÷01 AZ

"3*5609057+_ DYG 8,3153_29+09 DZ_

8._690995+0_ pTE 3,2070012+00 AZE

2.3350@9P+03 OZMP

3.6118127-02 A_P

-1.029_2_5+05 DTMF

5.3_66P1_+03 PTMP

-5.fl1326_I+03 oyME

-6,92_5261÷02

9,_3_W_17÷01

-5.82536_+0_

-9.6256R65÷01

-5.82536_1*N?

1.037609_÷_3 DYM 2,8259285+03 _Z'_ 1,5223629+03
1,9860775+02 VM 3,373_39_+03 A_G_ -1,_6721_?+01

-8.625R919+01 LOS 1.2_38157+02 DE£ -2.33906_n+01

9,7226109+01 APF 1,0170395+02 RP 1.231_q?B*NW

3,5090087_01 APO -I,1530820+06 TFP 3,&539559+_!

2,_8906_3+0_ pER 3,001_756+03 MTA 1,6_20071+0_

"I,71591_5+02 APFS

1,736_395+02 APOS
9*9705767÷02 PERS

5,9191629+01 RPS

9,9770100+02 TFps
1,977@733+00 MTAg

-6,091759_-01 pY 6,3W5_715-01 PZ

R,6W31755+01

3.59g90_9+02

_,7526179-01
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ox 7,8913351-01 GY 5._463710-01 OZ 2.83969;9-01 SXO 0.0000000 SYO _,0000000 SZO O.O0000no

****** cS_ / MOON REF. /PHASE 16- 21

MEAN-OF-EPOCH 1969 25 DEC. 196fie

.871093068855601+002 HRS. FROM LAUNCH 3 DAYSP 15 HRS*e

PHASE ELAPSED TIME .303050_4+06 SECS,

,_ESTART COORDINATES ( ER AND ER/HR )

HXYZ .28790125540472000+000

_DXYZ .68765_84386894684-001

3 HRS, e 57 MTNS,P 33.200 SECS. G,M.T.

6 MINS,, 33.505 SECS. G.E.T,

.3051889026_858075-001

-.76295725612524328+000

SELENOCENTRIC

XL 9.9151278+02 YL 1.0510503+07 ZL -2._3771;T+01 D_L

RL 9.9736597÷02 DECL -I,woo535B+On RAL 6,0510252÷00 VL

SELENOGRAPHIC

XS -8,9007787+02 YS -4,45491_1+0P ZS -6,35452_9+01 DXS

ALT5 5,8872_52+01LATS -3.65296k9÷On LONS -1,534116_+02 VRS

LTS -1.5158685+00 LNS 1,1479332+D2 LTE _,0674002+00 LNE

LIN 1,_7696_1+02 LAN 4,3609301÷01 LAP -9,21066_8÷01 DR

GEOCENTRIC

X 2,0090289+05 Y -_,2055_39+0_ Z -P,4632099+04 OX

R 2,0673010+05 DEC -6.8431069+00 RA -1.1823112+01 V

GEOORAPHIC

WG -1.9R21037÷05 YG -5,3322066+011 ZG -2._632009+0W oXG

ALl 2.0328633+05 LAT -6.RW3862_+On LON 1.9505709+02 VE

EA_TF.-MOON PLANE

X_P -g. WW59231+_2 YMP -3.1370176+0P ZHP -6.3839431+01 DXMP

R'!P 9._736597÷02 DEMP -_.66989R7+00 RAMp -1,6162852+02 VMP

X4_ -2.n672986+05 YME -3.1370100÷0_ ZME -6,3839734+01 DXME

PLA'JETARY COORDINATES

Xv 1,9991130+05 YM -_,2160595+0_ ZM -2,_607722÷04 OXM

R_ 2.0578527+05 DEM -6.8678413+0n RAM -1.1908953+01 LOH

XSUN _,7718888+06 YSUN -7,2753574+07 ZSUN -3,1548761÷07 RAS

GEOCEnTrIC OSCULATING ELEMENTS

5_A I._72_558+_5 ECC 7.80_qSnR-OI I_IC 1.3603131+02 RAN

Vh -2.1_97972+03 RNMP -1,7985072÷0? APMp -3,375_013+02 INMP

rA 1.5760wg3+n2 EA 1,2117118÷07 MA 8.290RW_7+OI SLR

SELE;_OCENTRIC OSCULATING ELEMENTS

5_AC, 9.972318D+D2 ECCS _,W471977-0_ I_CS 1,48383P9+02 RAHS
Vn_ -2.2143854+03 RNMPS 5,3531WW8+01 APUPS -2,5231726+02 INMPS

TA_ 1.07b_367+_2 EAS 1.0761_0_+0; _AS 1,0758972÷02 SLRS

SELENOCEhTRIC UNIT VECTORS

wx -7,8567182-02 _Y 5.48022_5-0I WZ -8,3276565-01 PX

Jx 9,2_86265-01 _Y 3.518630_-01 QZ 1,4429629o01 SXO

-.7078286172W_1_294-002

-.5085709477097_574÷000

3.9971346+fl2 _YL -;._34845_÷03 _ZL

5,344771;+03 PTHL 2,4285903-02 AZL

USNN USFT / SEC

RAGR .153119773310_08+003

-2.956172_÷03

-1.23590_W+02

-2.2891915+03 DYS _,7237065÷03 DZS -1.0869717+03

5,3605324+03 pTR 2,4214561-02 AZ_ -1.0172174+02

7*9095113+00 _SMP 5.033I_90+00 RSMP 1.06991_5+02

2,265_884+00 VT 5.3605319+03 _OLSV -1.6941_04÷00

1.4293119÷03 OY -1.6072555÷03 DZ -1*4328349+03

2.58_4184+03 pTH 4,6889222+01 AZ -1,33540_5_02

-2.56273Wq+0_ DYG A,8609891+04 DZG -1.4329353÷03

9,2252520+_4 pTE 1.1718829÷00 AZF -9,0755832÷01

--t.6503970÷_3 {_yMP 5.0605956+03 DZMm -W,89P4qWP÷_2

5,3_4771_+03 PTMP 2,_288940-02 ATMP --g,519231_+01

--1._891399+03 DYME 1.6962387+03 _ZME -4.82849_2+02

1.0295984÷03 DYM 2.8275898+03 _Zu 1.523337_03

1,9497127+02 VM 3.372_171÷03 ARGM -h4533331+01

-8.6247357+01 LOS 1.2063287+02 DES -2.339_5A7+01

1,7532331+_2 APF 3.2277186+01 RP

1.6;15413+_2 APO 2.6217003+05 TFP

5,7547611+0_ pER 3,9366960+02 MTA

-1,718;138÷_2 APFS 7,_892032+01 RPS

1,736_57+02 APOS 9.9767526÷02 TEPS

9,9723155+_2 PERS 1.978_900÷00 MTAS

"3.7209705-01 PY 7.5885688-01 PZ

O*O000OOO SYO 0,_800000 SZO

3.2321130÷04

-3.5532_1+0_

3,599_99_÷02

9,967883]÷0_

8,651804_+_1

3.59999_a+02

5.34_9037-01

O.O0000_O

****** CSM / MOOr; REF. /PHASE 16- 22

MEAN-OF-EPOCH 1969 25 DEC. 196_ 4 HRS._ 12 HINS._ 33.200 SEES. G.M.T.

T .B735930688Sb601÷O02 HRS. FRO_ LAUNCH 3 DAY_ IS HR_*_ _1 MINS._ 33.505 SECS. G.E.T.

PHASE ELAPSED TIME .3_3950a4+06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

hXYZ ,21728712356107996+000 -,1W9937_67r_7927+Oh_ -,1191615287060767W+000

RuXyZ -,603636250_@86W252+000 -.60_681386W_32855÷000 -,340W99_2051897161+000

SELEhCCEr.T_IC

XL 7._8322_1_02

RL 9.9751920+02

SELE'_O_RAP_IC

_!_ -9.2688718÷02

ALTL 5.9025o7_÷01

LTS -1.5169753÷00

LIN I.b769933,02

GEOC[ _TRIC

x 2.(}081153+05

R 2.067018_+05

GEOGRAPHIC

XG -2.G127621+_5

ALT 2.0_25811+05

EARTH-MC_N PLANE

X_P -8._0728_5_02

RMP 9.9751919÷02
XME -2.n_70135+08

PLANETAR_ COORDINATES

X_ 2.0006321÷05

R_ 2.0582062+05

RAGR .15688004005_000+00_

YL -5,1637466+0? ZL -W,1038WOR+D2 DXL -3.50_759W+03 DYL -3.5112698+03 DZL -1.9792226_03

DECL -2.W293IP4÷OI PAL -3,46073W4+01 VL 5,3W39_32+03 PTHL -3,3365680-03 AZL -1,1397731+02

YS 3.16_6198+07 ZS -1.89196_0÷02 DXS 1,8184792+03 DYS 5,0150059÷03 DZS

LATS -1.0930_50+01LONS 1.b11_3+02 VRS 5.3597061÷03 pTR -3,3261807-03 AZR

LNS 1.1_66656+02 LTE 2.0523398+00 LNE 7.9102547+00 DSMP 5.0332073+00 RSVP

LAN _.3_8_985÷01 LAP 8,3239159+01 DR -3,1114598-01 VT 5,3597061÷03 SOL%V

Y -_.2257974+0_ Z -2.4792397÷04 DX -2,W871738÷03 DY -6,8203606÷02 OZ

DEC -6.8888000+00 RA -1,1883703+01 V 2,6188085+03 pTH -5,805_771+01 AZ

YG -3,99861_1+09 ZG -2.4792396+0W _XG
LAT -6,8895610+00 LON 1.9123625+02 VE

"1,5697339÷0W DYG 9.078_790+0W OZG

9.2133012+04 pTE -1.3821332÷00 AZF

YMP _,8550683+0_ Z_P -1,0_979v1+02 DXUP 2._6_398+03 _yMP q,7_1_294+03 nZ_P

DE_!P -6.271_367+0_ RAMp 1,52652_9÷02 V_P 5.3_39_33÷n3 PT_P -3.336_569-03 AFMP
YME W.5550705+0? ZME -1.0897_98+02 DX_E 2._283_8_+n3 _yME 1.377789_+_3 _TMF

-5.1894037+02

-9,5659865+01

1.06862_6÷02

4.29114n1+01

-4.5_919_9+02

-1.21636_÷02

XSU l, W,7865772+06 YSUN -7,2752723+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1._891019+05 ECC 8.7307758-01

VH -2.11573_4+03 RNMP -1,7968861+02

TA -1,_1660W8+02 EA -1.16392W3+07

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 9.9722917+02 ECCS 2.9661083-0W
VHS -2,21w6331+05 RNMPS 5.342W875+01

TAS -1.686_255÷02 EAS -1,6867788+09

SELENOCE_T_IC UNIT VECTORS

_X -7.i18q2111-02 WY 5.W798637-01

-W,54953_9_0_
-9.0W520P6÷81

-9,w2257_8÷n1
-g.1_167_q÷_I

-9.W2257_P+O]

YM -;.1741599+_W ZM -2._382013+0; DWM 1.0215856+03 DYM 2.8292337÷03 _ZM 1.52_3033+03

DEM -6.8033738+0_ RAM -1.1785239+01 LOM 1,9133_72+_2 VM 3,3721953÷03 ARGM -1.4394579+01

ZSUN -3.1548391÷07 RAS -8.6235796+_1 LOS 1,1688416÷02 DES -2.33982_5+01

INC 1.4769_77+02 RAN 1.7913336÷D2 APF -5.3686092÷00 RP

APMp -1.7900819÷01 INVP 1.7805165÷n2 APO 2.7892033+05 TFP

M_ -7.1582708+01 SLR 3.54012_I+0_ pER 4.0036404÷02 MTA

INCS 1._6387_7+02 RANS °Io7183801÷02 APFS 3.668_2_2+01 RPS

ApMpS 6.95108_5+01 INMPS 1.7364661+02 APOS 9.9759_95+02 TFPS

MAS -1.0867_5_+02 SLRS 9.9722905+_P PERS 1.97e3822+00 MTAS

WZ -8.3280018-01 PX -_o6445_66-01 PY 3.7862591-01 27

l*89000q2+Oq

1.66968_3÷_p

5*59g9q_9÷02

q.9803_59÷02
8,828625_+01

3,59999nq+02

3.3070751-01



78

,;_ _._653631-0L QY 7,_5qn567-01 QZ _,_932_)-01 S_O 0,0000000 SyO _,nO00000

****** _M / MOON REF. /PHASE 1_- 23

_EAN-OF-ZPOCH tg69 25 DFC, |g68p _ HRS,, 27 M_N_op _.200 SECt, G.'_.T,

T o_7b09306_5_601÷002 HRS° FROM LAUNCH 3 DAY_, 15 HRS,e 36 MTN$., 33o505 SE_S. _.Z°T,

PHASE ELAPSED TI_E ,30_850_÷06 S_CS,

RE_,I_T _O0_INATE_ ( ER AND ER/HR )

NXYZ .l_flO55_97760761_-_O1 -o2_077bn_N27396728+O00 -.l_Q9qgg30R116P_F_*_O0

_DXY7 -._1511055_6_12361+00D -,_03_2703_85931q-_01 °31_556a72_23_2-DN1

SZ_ O.O0000nO

RA_R .1606qn30679g_92÷O_3

St LEt. )C_ hTklC

_L 5.7B771hI÷N1 YL -8.2Q2166_*.'I _ ZL -_. 5102g] 2÷0_ DXL -5. 3193_7_+_ _ C¥ i °_, 8_673_*02 _ZL 1.flIOgR_7+n_

_L 9°_7287_+N2 DECL -_.35_05q0+I_I RAL -_.b007._7_+01 VL 5.3_717_÷N_ I_T_L -2°80513_I-02 AZL -8.76R87_N+01

_L_DGRAPHIC

X_. -_. 065111_*02 _ _.8_N75_g+O _ 7_ -2. 0162769"0_ D_S _ _2q_2+_ _Y_ _ 2gOg106÷03 _Z_ 3.59_21_9+02

L_ -1,5]_0_26_00 LtJS 1.1_3q_I÷0_' IT; ?°U_72?_9+DO L_ 7._1_q_6_+_ _MP 5._3_6_5+_0 _r. 1.067_7_+_2

_,_ _ : _JT_ _

x ,:._)(_71!_1_ n'¸ Y -_.21hIo},5_ _ / -2._7071_9÷0_ _X -_.'_O_6q6Q+_ _ [_¥ _. 3_2,_g3_+ 03 D7 1.706_3.0_

_ _.i)_l_SS_Nb DEC -o.883_2_,_I I i_ -I.1_5h_÷01 V S. 1901339+_ pTH -6.q659223*_1 AZ 501167R_*_ I

E_T - _OON PLANZ

x"_ "_._7_ ,_,_ _' 9°_'Ir'_ _')_* ¸ / "_I_ -_o_qOTgnS*01 DX_P 5oNqA6775÷N_ r_Y_ I°57_611_+_ _7_ _.5NflN_+N_

_'. 0.'_77_7_+_, _ ;IF_ -5.11,_c_*i i_v_, 1.06B1_79_'02 V_P 5.3#_7_7_÷n3 I_T_P -_.805_75-02 _,_r_ ._0629_3÷nI

PL_ T_!_Y ECORDINATES

X 2° 00213_*[I_ YM -_.1322_Na+0_ Z_ -2._156161÷0_ DXM I._135707÷0_ rlYM 2.8_08603+03 _ZM I_52525'_+0_

,; 2 °05_5597+[I_ DEM -ho 7_g7_+On RA_ °I _ 16616n5+01 LOM 1.R76980_+N_ _ 3. _7157_1,_03 ^_GP_ -1°q2S5877+01

G_'_T_ iC OSCULATING ELE_FNTS

_,v_ -5. 193,)6_+05 ECC I. 05_ _2116+0_ IrJC _.93_2_7+01 R_N -_._167957+_0 APF I. _13_64_,n2 _P 2 og039q_n*n_

T_ -1._2_03_2 EA -_._g_2+N I "_ -7. b116,_9+0_ SL_ 5. 9703fl53+_ PEP 2.6n7_81_÷_3 MTA 1.612697_+0P

S_LZ. _, _:T _"IC O_CLJL_TIIJ_ ELF_ _ :_T_

S_ ,_._7,}_h_5._2 ECC_ 5._222573-n_ T_ I°_638916+0_ RA_I_ "I.71829_7+0_ ApFS 2.Sg6_2aT+nl _p_ g.g651_1+N?

V, -2.21,735_¢3 _PS 5.33_N8_I+I_I _P'qP_ 6.1_31_6_÷01 IN-_S 1.736_550+N_ Ap05 _.Q75_61_+02 TFP_ RtB2_3_70+Ot

I ``¸ -l.15_Tb_'_[!_ ZAS -1.15_93÷_? _'_ -1_15_26_+N2 5LP_ 9.a7nS_20+02 r_RS 1.g77_655÷_0 _TA_ 3.sg_gg_+02

_ELI _ Ei l_ThIC (;_;IT VEETORS

_x -7. _6702o3-02 _Y 5._7930 _2-01 _ -P.328165_-01 PX -g.?335_OS-nt PY ?.7_6613-01 PZ 2°6fl06_1-01

(_X 3. 7579_5_-01 0¥ 7.9_076_5-01 _7 _.d_31209-01 SYO O.O000NO0 SYN N.O00_O0_ SZ_ n.OOOOOnN

**$m0. E_M I M,O!, _iF. /PHASE 16" _;

T °"7_59_01_i+002 HRS. FROM L_II_ICH 3 DAY_, 15 HR_.e _I _IN_oe _3o505 _E_* GoE.T_

,_LTS 5._5_+_1 LATS --5°_1._5_r_r ¸ I_F_S _o88359_3+@I V_5 5._62q_61"_3 PTR -_°_66rl_53-t_ AZ r' -7._I_53r#?_*_[

LI'_ -I.hI_I<_00+0_ LNS I.I_13_5+[J LTF _o022197_1"0_ L_JE 7.r_115_77+r_ _mSMP S.n_._._II_+OD _P 1.066N66_+0_

LI ,̧ 1 ._7_97_2_02 LA_ _.52_u_06_(_I Lr_ 1,371'_gN3+01 DR -3.?_26111"_0 VT 5._62955_ _N_ _OL_V _o_35_g_(_+N1

l -_)ghg6_1_N5 ¥ -_° 15_I 7a_ _qJ_ Z -2._g_Tb÷O_ nX -_°_ngo_ O_ [_Y _.661_5_*N3 _" _.76NqTP_*N_

GECI(,H ,_p,_iC

/. T ._._iI ,7(_70+05 LAT -6o792_7_0_ LO_J 1._38_6N5+0_ VE R._610319÷n_ PTE -2.98n_(_+01_ _ZF -8_7_16533+nI

,"_ -;____I_ _ #_.7_, _1?_÷q_ 7'_E -I.562_r)_'_+01 DX_E I_o_267671+03 I')y_F_ -5.qOOq226÷N3 _TM r 5.fl61111_÷0_

x • L o _0365_(_+0_ yM -_°090_979.0t_ 7,_ -2,5q3(]I_,7÷0_ D_M 1oN055538+03 DY _ _ °_32_695+03 r)Z" 1,5262N_I÷03

_i̧ .:. _gI79÷05 C)ZM -6.67_] _6+or_ _A_ -I _153_0_5+0] LOM 1.81_06138+l_2 VM 3. 370q53_+N3 A_G _' -1°_11729_÷01

_SJ_ _._I_3_+N_ YSLJ_, -7.2751013÷D' Z_LI_'I -_,15_7<_÷07 RAS -I_.6212672+N1 LOS 1.n93_b75+02 DE_ -2_33977_+n_

GZOZr _ T_IE O%CULATING ELF','FNTS

S_#, -7°171n_13_ r,_ FCC 3° I_666g0÷0( INC 3 Q3q87£',7'_'.01 RAN -I. _7_7_0_+N0 ^pF _.57_7_71.NI R__ 1.53a_a_+05

V,_ 5._fl_857_+0_ _P -2.0002293-01 AP_P _oTgO66n_)+Ol IN_P 5._Tfl_NgO+NN APO -2.q73_02_÷05 TFP 1,21507_(_+N_

TA -_. 7_N7_2+01 L_ -3.8_NN51t_÷n I M_ -g, 0535_!_ 7÷_) 1 SL I_ 6.3833_30+N_ pE-R I. 337Q61_+02 _-'T_ I. 0852q?_*_I_

_t L_! ,_ELI_T_ iE O_CULATT_JG ELE__'_TS

VlI!_ -2°213_2÷03 _N_'PS 5.32N_65+01 _p_P_ 6,055gI+I_*01 IH'_P% 1.736_307+_ ^POS 9.g771505.(_2 TFP_ F.8236_3÷01

5ELL_OCL_T_IC UIIIT VE_Tb_

_x -7. hT_I)_98-N2 WY 5._Tg_q6F_-B I ,_" -R,328N_ r'_-01 _X -g° 31_675_-_ 1 PY 2. _7_0_-(_1 p7 2°571S_-_ I



7O

_X 3.SWg_)_2-Ol GY 7,g605806-01 QZ _,90210_5-01 SXO 0,0000000 SYO O.O00OO00 SZO O,O0000no

***=*$ CSM / MOON REF. /PHASE 16- 25

MEAN-OF-EPOCH 1969 25 DEC. 1960e 4 HRS*e 56 MINS.e 36.950 SECS. G.M.T.

T .pfi0936816855601+002 HRS. FROM LAUNCH 3 DAYS, 16 HRS*_ 5 NINS.p 37.255 SECS. G,E.T.

PHASE ELAPSED TIME .3065gq59+06 SECS*

RESTART COORDINATES ( ER AND ER/HR }

RXYZ -.28727559176706017+000 -.3410759929_103218-N01 .471364730601ASq72-O02

kL.XYZ -,81774867614055015-001 .7622581851_;54378+000 ,50924003259673647+000

SELE IOCFhT_IC

×t- 9,_g35_O4+OZ YL -1.1746430+0,) ZL 1,b2334_7+01 DXL -4.7533317+02 DYL 4,4307814+03 _ZL 2.9600620+03

RL 9.9643901+02 DECL g,3347560-01 RAL -1,7322gog÷02 VL 5,34g7417÷03 PTHL -2.2914071-02 AZL -5.640015P+01

SELENOGRAP_IC

_5 8._704525+02 YS 4,4985_73+0P ?S 6,0598227+01 DXS 2.3145245+03 DY S -4,7157634+03 nZS 1,0922524+03

ALTS 5,79454q7+01LATS 3,4865821+00 LONS 2.6891318÷01 VqS 5.3654882+N3 PTR -2,28_7361-02 AZR -7,8230606+01

LT_ -1.5162911+00 LNS 1.1429422÷02 LTF 2.00805_q+00 LNE 7,g121415+0_ _SMP 5.0333740+00 RSMP 1,0648660+02

LIri 1._769843+02 LAN 4,5115856+01 LAP 5.3_9_2o5+01 _R -2.13gSSOg+O0 VT 5.3654876+03 SOLSV 2._9908_2+00

GEOCENTRIC

X 1.9o51322+05 Y -4,0627012+0_ Z -2,3701958+0_ _X 5.2270322+n_ DY 7.2647443÷03 DZ 4._871470÷03

2.U498259+05 DEC -6.639g081+00 RA -1.1509815+01 V 8.5547774+03 pTH -g.7581144+00 AZ 5,89_9478+01

GECGh_PHIC

X,_ -_.0359778+05 YG -2.0055085+0_ 7G -2,370193_+04 DXG 1.1988780+_2 DYG 8.2996189÷04 DZG 4.48715_8+0_

ALT 2.0153_81+05 LAT -6,6406482+00 LON 1.8056_6÷02 VE 8.3117489+04 pTE -_.9950437-01 AZF -8.7000501+01

EART!_-_"L,N PLANE

X'_P _._?07118+GZ YMP _.1R55230+0_ ZMP 6.2_865n_+01 DX_P 1.6753806+03 _yMP -5.0571815÷0_ _2_P 4.8759875+02

R_*_• 9.9_3g02+_2 DEMP 3.6011282+00 RAMP |,8682471+01 V_P 5,3497417+fl3 PImP -2.2914453-02 AZMP -_.4758724÷01

XPIE -2.E}498233+05 YME 3.1855246+02 ZME 6.2586328÷01DXME 1.4370083+03 DYME -8.4191134+03 DZME 4,8759870+02

PLANETARY COORDINAIES

x' 2.0050250+05 YM -4,05095_8÷0_ ZM -2,3718172+04 DXM 9,g803640+02 DYM 2.8339624+03 DZM 1.5270850+03

,_" 2,_592440+05 OEM -6.6139511+00 RAM m1"1422278+01 LOM 1.8065190+_2 VM 3.3703721+03 ARGM "1,3987204+01

XSt): 4.829723g+06 Y5UN -7.2750208+07 ZSUN -3.1547299+07 RAS -8.6201832+01 LOS 1.0587234+02 DES -2.3397_67÷01

GEOCFK_THIC OSCULATING ELEMENTS

Sva -W.SBO2383+O4 ECC 5.3988133÷00 INC 3,1683061+01 RAN -6.5823686-_I APF -1.160g063+00 RP

V_ 7,111g858+03 RNMP -3,9D74025-01 APMP 1.10593AG+01 IN_P 3.3185425+00 APO -2.9300090+05 TFP

T^ -1.1557141+01 EA -9.6_7_51_+0_ MA -_,263940g+01 SLR 1,2892081+06 pER 6.8296833+01 _TA

5ELE:_C_TPIC OSCULATING ELEMENTS

SMAS 9.9723171+02 ECCS _.8982409-0_ INCS 1.4638070÷02 RAHS -1,71824_3+02 _pFS 2.0417450+01 RPS

VH5 -2.2129304+03 RNMPS 5,3082047+01 APMpS 6.12960_7+01 IN_PS 1.7364367+_2 APOS 9,g811905+02 TFPS

TAS -_,b732441+01 EAS -2.bTLiG031+01 MAS -2.b685117+01 SLPS 9,9723007+02 PEPS 1.g703890+00 MTAS

SELE_,OCENTRIC UNIT VECTORS

_ -7.8719376-02 _Y 5._7_29_0-01 WZ -_.3281218-01 PX -g,2692587-01 PY 2,6722944-01 PZ

_x _,b689461-01 QY 7.92_q241-01 gZ _,8685_5-01 SXO O.O000DO0 SYO 0,0000000 SZO

RAGR .167925823617239+003

2,0147613+05

9.6182967+01

1.0067450+02

9.9634434+02

8.824032g+01

3.S999999+OP

2.6343277-01

O.O0000no

****** CSM / uO0_ REF. /PHASE 16- 26

HEAN-OF-EPOCH 196q 25 DEC. 196_e 5 HRS., 11 MINS,, 36.950 SECS, G.M.T,

T .4d3w36Bl_859601+O02 HRS. FROM LAUNCH 3 DAYS, 16 HRS., 20 MINS., 37.255 SEC%. G.E.T.

PHASE ELAPSED TI_E ._0749459+06 5EC5.

REST/,RT C03R_INATE5 ( ER ANa ER/HR )

_XYZ -.21949626414068496+OqO .1_723079731306621+000 .1176060370866Q367+000

P_XyZ .5951778695344901_÷000 .6111624417_089689+000 ,345770599982g_?_8+O00

SELEhOC_hT_IC

XL 7._59_5_+32 YL 5.0705300÷0_ ZL 4.05027x7+02 DXL 3.45qsg33+_3 DYL 3.5525069÷03 DZL 2.00986_4+03

RL 9.9_28_5_+()_ DECL 2.3987557+01 PAL 1.461_760+02 VL 5.3505736÷n5 PTHL 1,5761546-_3 AZL -6.5724057+01

SELEUOG_AP_IC
XS 9.2719133+02 YS -5.125322_+0_ ZS 1.8767196+02 DXS -1._01g_04+05 DYS -5.0266691÷03 _Z_ _,32002_q+0_

ALT5 5.7790039+01 LATS 1.0857793÷01LONS -1.8627630+01 VRS 5,3663170+03 pTR 1,5714557-03 AZR -8,42_506_+01

LTS -1.516390_+00 LNS 1.1416747+02 LTE 1,992971_+00 LNE 7,a126820+_0 DSMP 5,0334293+00 RSMP 1,06358_I+02

Llh 1.P77_13h+02 LAN 4.29g0752+01 LAP 1.1021927+01 _R 1.4718238-01 VT 5.3663170+03 SOLSV -4,2219007+0!

GEOCENTRIC

1._g_93_8+05 Y -3,g5_2612+0_ Z -2.30068_3+04 _X 4.4_g6093+03 DY 6,3880440+03 07 3,537R759+0_

_ 2.0507089+05 DEC -6.4638101+0_ RA -1.12007_5+01 V 8.5511814+03 pTH 1.84_7261+01 A_ 6,15204_0+01

GEOGNApHIC
XG -2.0351664+05 YG 1.0262683+0_ ZG -2.3086802+04 DXG 1.0680027+03 DYG 8.320q300+04 DZG 5.537881_+_

ALT 2.0163511+_5 LAT -6.46_5_05+0_ LON 1.7711320+02 VE 8.3291329+04 pTE 1.0616470+00 AZF -8,7337470+01

EANT_-_GON PLANE

X_P 8.P13_37+_2 Y_P -4.516_93g+02 /Mp 1.0864568+02 OX_P -2.44Q6658+_3 _yMP -4.7557914+03 _ZMP 1,01115_I+02

_I' 9.'_62_5_+_2 CEHP 6.26_61NS+Ofl PA_P -2.7135371÷01 V_P 5,35_5736÷03 pTMP 1.576_505-03 AZMP -0.89100_6÷01
X"[ -2.d_OTG_+_5 Y_E -4.51h_5+_? ZuE 1.0A6_5_R+02 DXME -2.G879396+03 DyME -8.1171092+03 _?MF 1,0111541+02

PLAhETARY COORDINATES
X_ 2,0064901+05 YM -4.0089665+0_ ZM -2,3_91911+04 OXM g,g001603÷02 DY M 2,R35537g÷03 DZM 1.5280133+0_

_v 2.0595970+05 DE_ -6.54g_S14+on RAM -1,1298867+01 LOM 1.770150_+02 VM 3.3697525÷_3 ARGM -I.38_8778+01

X_tJl 4._4_118+06 YSUN -7.2749348+07 ZSUN -3.1546925÷07 RAS -8,6190270+01 LOS 1._21P564+02 DES -2.33971_6÷01

GEOCG'_TPIC oSCULATING ELEMENTS

S'_A -4.5848517+04 ECC 5.20137_2+00 INC 2.9136101+01 RAN 5.2642366-01 APF -3.5303719+01 RP 1.9262677+05
V_+ 7.1084069+03 RNMP -2.34210_+80 APMP -1.94664_5+01 INMP 7.0474599-_1 APO -2.8_32381+05 TF _ 7,3310_4_+01

TA 2.1935071+01 EA l.Gq_sg50÷Ot MA 7.9119615+01 SLR 1.1945506+06 pER 6.840_046+01 _TA 1.0108452+02

SELEUOCEriTPIC OSCULATING ELVMENTS

5_AS 9.9723095+02 ECCS 9.503Q573-0_ INCS 1.46_9227+02 RANS -1.7182117÷02 APFS 4.5603244+01 RPS

VH5 -Z.2126805+03 RNMP5 5.29751_g+01 ApMpS 7.85097QG+01 INMPS 1.7364572+02 APOS g.9817870+02 TFPq

TA5 1.(_602638+00 EAS 1.6585796+00 HAS 1,65700_5+00 SLRS g.q72299g+02 PEPS 1.9783875+00 MTA_

SELENOCENTRIC UNIT V_CTORS

_X -7._743222-02 WY 5.4787_I_-01 WZ -8.32B_660-01 PX -7.7716474-01 PY 4.894959_-01 PZ 3.95405_-01

RAGP .1716860g0361_31+_05

g.9628320÷02
R.8534575+01

3.59999_9÷02



8O

_x 6.2_351E1-01 QY 6.78_0080-nl _Z 3,872_396-01 SXO 0,0000000 SYO O.OO000NO

****** C%_ / MOON REF. /PHASE 16- 27

MEAN'OF-EPOCH 1969 25 DFC, lg6B, 5 HRS,' 26 MINS., 36.g53 SEcs* G*M,T,

T .RBsg36@18855601÷O02 HRS. FROM LAUNCH 3 DAYSP 16 HRS,, 35 MINS,p 37,255 SEES, G.E,T0

PHASE ELAPSED TI_E

RESTART COhRDIhATE_ ( FR AND ERIHq )

_XYZ -,200@59A_SBO534137-001

RLXYZ ._Ih1127331355_616+NOd

•3083945g÷06 SECq,

,2_?7bAg793171519÷O00

5EL_h_FhTPlC

xt -b._]7_,-hB÷[il YL 8o27_07h7+n ZL _.hn_5_37÷02 D_L

_ g°(_p_n_ DECL 5.355q_P3÷ I PAt_ q,477A530÷01 VL

_LT, 5.7_0322+01 LATS 1o170_3_q_01 LO_J c -_°5276_17÷01 V_S

LT, -1°:_1_90_1_t)0 LN5 to1_0_071+07 tF_ 1,977A77_+00 LNE

LI, I,_77_177_0_ LAN _°_07_h77_ LAP 1,9021071+01 nR

X _.007_h_*05 y -3°A8470_A÷n_ 7 -2°2714657+04 _X

L,_I_TL_20+05 DLC -6o_9_274+0_ _:A -1,Uq517_4÷01 V

_LO_RAP_IC

x6 --2.1_3176_r; Y_ 2,27_37_6+0_. ZG -2,271@_q7÷0_ _XG

ALl 2.G?2_41+0_ LAT -b°3_O_322+qO LO_l 1°/3601_6+02 VE

_ART_-_OON PLANE

X ¸'_ 2._qg902+0_ YMp -g°Ag_753÷O? Z_P A._821_2÷01 DXUP
_;_ 9,_6_@2@5÷02 DEMP 5°151gB36+On RAMP --7o3070_57+01 V_P

X_E -2o05705qQ+05 YME -goAq_6°2+_ _ ?MF _,9482q10÷01 DX_E

PLAhiTARY COOR_INATE_

_ _,0079586+05 _ -3,96695_6"0_ Z_ -9°3_65512+0_ OXM

_' 2°059_499+05 DE_! -6°484g_1+0_ RAM -%,1175531+01 LOM
X_J_ _°_9U'_91+06 YSUN -?°274RAA_+07 ZqUN -3,15_6550+07 RAS

GEO, CNT_IC _%CUL_TI_JG ELEMENTS

_ -7oh_lTq_+04 ECC 2,6195316+0C I_JC 2,4%31917+01 RAN

V_ 5°h2543_7+03 RNMP -l°Tg3A33_+02 APMp 1.1598_A+02 IN_P

TA h,3_SRO3t_÷01 LA 5o0637119+01 _A _°99631_1+01 SLR

51L_',OC_.T,_IC _%CULATI'_G FLEVE_JTS

5MAS 9.°70h594+02 ECC_ 7,3262791-0_ INCq t,_63g_01+02 RA_IS

V_S -_°_134701+_3 i_N_P_ 5,28A1372+01 AP_Pq R°7_35_7_+01 IN'_PS

SEL_'_CE!,T,_iC U'_IT VECTOR_

aX -7°R_0"7_-02 _y 5o_78_72g-_1 WZ -_°3_R63_8-01 PX

_X ?°3_i_;_ _'-_il _Y 5"9_72_=_-nl _Z 3,21456_4-01 SXO

*i**** CSM / vO,;_ _. /P_ASE |h- 2:i

:t{A"I-C_-EPOCH I_9 25 DEC. Ighn_ 5 HR_,_

T ,_;_8_56_I_5h601+00_ HRS. FRO_ LAt_NC_ 3 DAYq, 16 HR_,,

PHA_E _PSEO TI_E °3092g_g+06 _EC_,

PE_.T:._T CD'_RF) INATE_J ( ER AN" FR/H.q )

,_X t;- , Ic_13?663664945_6+00C}

:._XYZ •_668554027006_25+000

5ELE!_OC_ I_I .ic

SELE .3";PAp_,IC

x!_ -3. 971Ji 141÷C_Z y'_ -q°25F_q162+O _

ALTS 5. hu._.2902 _01 LAT_ 5 °q._)n'7c_(_u_+_i?

LTS -I.1_1_1_0_ Of) Li'_ 1,13913q6_-0 _

Llr_ I oh7_r_9_l _01: LAr; q.,_750533÷01

L_EbCL:,T_ iC

GE(:_i_ AI)_I C

ALl ,_.(i306592 _C)5 LAT -6 °303AaF. I'_0:_

X"P -k_. 77.,r 7_I_ + P,_ Y_'I --r% 7U'q2650÷O?

X_-- --2 oh6_.r,TR7+P% Y_L -:' •?(=o_sq3+o>

PLANETARY I.C;C.!_.I!,ATE S

XSUt_ 4 °_737&_6_+(_ YSU_ - 7 •27u_761.q+137

GEC}CE'_T i"IC _!_C._JLA'iI !JG FL_ _! _JT_

S_A -_!,_2'_;_q_h_ n=) ECC I° {ll051C_h+O0

Vr _ I .h3_R(33,_ _03 RN_P -i °79750oi÷07

TA I o5c_456_b •r_2 EA 3° 7'_725gg÷01

C_ELLF_OCENT_IC 05CULATI,'F_ ELF._E hiTS

5ELErlOCF I_T_ IC- _IT VFC T:;_%

,IS_331986P335W57W+OOO

-,WTg_It1369RSI8291+_O0

ZL 3,B6Wg6_3÷02 OWL

RAL _,W69_÷A6+01 VL

?q q*539276g÷01 DWS

LO'_S -1,110Bq74÷02 VRS

LTE 1,96_77_7÷00 LNE

LAP A,95_1839+01 DR

7 -2,2672gP0÷04 DX
nA -I,0_383_7*01 V

ZG -2.26724a0÷0_ DXG
[.OH l,b_g55rll+02 VE

Z°_p 1 ._)6_Q(_C_c)+01 DXiAp

Z'_E I °_6_q.q'_q+01 DXME

-,25005503RO5_I_.'_q-ON1

S°3wgo357÷h3 _THL 2,h_2791_-02 AZL

SZO OoO0000n_

RAGR ,175W463S7106a23+O_3

-I,q53_q6I+OP

-g,l@RSq3A÷01

-_,_31250g+_3 DYS -2.3063870+03 _2q -3,47104_5+07

5,36@7821+0_ pTR 2°qQS21gS-O_ AZr_ -q,3793974÷01

7,q131711÷00 _SuP 5,_33u@51÷00 Pq_ 1,0623067÷0_

2°_2go8_5÷00 VT 5°36_7815+03 _OL_V -7.97906_1÷01

6,3012740÷03 DY 3.381_W_7+03 DZ

7o2838536÷03 pTH _.7351105+01 AZ

_.nBlAlgl+n3 DYA 8,61_?007+n_ ?ZG

8,625975_÷04 pTE 3.56_7974*00 AZF

-I.5A6_OOg+N3 _Z_P
_.602P275-02 AZM_

-q,9477053+03 _TMF

-5.ng66145*e3 DyM_

5.349035A+03 PTMP

"5,33_78B|÷03 OyME

1,3_35_2P÷03

6o6252277÷01

I.3P361]_+_3

-8,R67725,+01

-g,372622R+Ol

-3°_600625+02

9.Rlgg385_2 OYm 9,A37_967÷03 OZ _ 1,528q3_+03

1.7337811÷02 VM 3,3691335÷03 ARGM -1,37102_0+01

--8,6178710+01 LOS g. R37qg33+01 DEq -2,3396gn_+Ol

3,13726g_+00 APF -7.g081331÷01 Ro

@o0W77811"00 APO -_.7W6_65W+05 TFm
_°_481_9_+n5 pER I°_5_@03+02 _TA

-1,7181265+D2 _PPS

1,7364_66+n_ Apc_',

q,g705536+P2 PEqS

5._4°3635+01 RP_

9.977B6_0÷02 TFPS
l.g77P667÷O0 MTAS

-6,714269_-_I PY 5,8B37215-01 p?

O.O000_OO EYC 0.0000000 SZO

41 _INS,* 36,q50 S_F%. G.M,T,

50 MIN_., 37.255 SECS, G*E°T, RAG_

,tO6418005_5986_63+OOO

-,38O3@_2R72W44_I_2+000

1,22@g296+_5

W,815357_+01

1,12_1g7+02

g,@632547÷0_

R*83832Ag÷01

3oSqqg9q9÷02

_,5055991-01

N,OOONOnO

,17nE_6623851_15+O_3

3._glSROW+03 _Y_ -2.7R6675_+03 mZ[ -2,2110616÷03

5,_66_7@+_3 _THL 3._I_233-02 AZL -I.16_IRq6÷02

-4,n478380÷n3 DYS 1,7gg750_+03 _ZC -1,01731_h+_7

5°3623_20+n3 pTR 3,6U37607-02 _Zq -1o00990_7+n?

7.o_36_g4+00 _SMP 5°0335393÷00 R_M_ 1,061027R+02

3,372_D32+nO VT 5,362380g+03 ShLqV -_,_91R6°7+01

4,g6S_?O3+D3 DY 5.1951555+_! D?

S,_122505_n_ pTH 7,BEW_603+01 A?

1,_SqAAIfi+O_ DYG A.g_31A17+O_ DZG

g._og6o5_+PW pTE 3,1256062+00 AZF

-4,67101W5+03 _yu='

5,_W66_TA+03 PTMP

"_,gOgOB6_+03 _y_E

2°53_B626_3 _TM_

3,61_22_-h2 AZMP

-6,81_1952+02

-6,B165590+0_

-o,Ooaog23÷01

-5,R525,_7+02

7M -?,303R977÷0_ DWM g,?396_g3÷9_ DYM _,_3A6370+03 OZ _ I,52gA_19÷03

R_ -I°105_27_+01 L_M 1.697_110+_2 VM 3.3685151÷_3 ^RG_ -1,357176_+_!

7_UrJ -3,154617_+07 RAS "A.61671_7÷n1 LOS g°462622_+01 DES -2,339667_÷_1

Ir_C ].tJ367_71÷01 RAN

APMP ?,b535211+01 INMP
1-320218g+_2 APF

3°6056037+01 APO

1._2256_0+_ pER

6,313770A+_I P(}

-1o73_12_0+06 TFP

5.581222R+03 MTA

"I,71B_?53+D_ ApF5
1,736_23+_2 AphR

9,qTO6W77÷02 pERS

5°()qlOl_|2+O| Pp_

_.q77f1723+02 TFPC
1.977_o_3+00 _TAq

INC% |,_h3n?qt)_02 RAHS

APMp& _,_6A3nT+01 INUP5
MA_ 7.83930_0+01 5L_S

WZ -8,32852_R-0[ p_ "5.q8_6330-01 pY 6.WIP6_62-01 P_

3*85126_7+01

I,717297_+02

3,5qq@qoo+_2

_,7_92Aun-Ol
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QX 7.9695787-01 QT 5.3653908o01 OZ 2,77_5973-01 SXO 0,0000000 sYO 0.0000000 SZO 0.00000n0

$*$*$$ CSM / MOON REF. /PHASE 16- 2g

MEAN-OF-EPOCH 1969 25 DEC. 196_, 5 HRS., $5 MINS,t 26,699 SEcs. G,M.T,

T ,0907k1677803853+002 HRSo FROM LAUNCH 3 DAYS_ 17 HRS. P _ MINS. e 27,004 SECS. G.E,T,

PHASE ELAPSED TIME ,51012_34+06 SECS,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ ,28683115252606581+000 .39909861799968858-n01 -.g1078195259294212-n03

RDXYZ ,10_3591187385_526+000 -.75068_5943_037819+000 -.508950_003757_179+000

SELENOCENTRIC

XL 9,87827W2+02 YL 1,37_691+0P ?L -3,1366775+00 DXL 6.0660_76÷02 DYL -W.4100096+03 DZL -_,9582623+03

RL 9°9734873+02 DECL -1.8019614-0l RAL 7.9213117+00 VL 5.54WBSWg+03 PTHL 2.5305071-02 AZL -1,23606_+02

SELENOGRAPHIC

XS -8,8163W05+0_ YS -_,6202616+0? ZS -5.5903876÷01 DXS -2,3865284÷03 DYS 4,67266W0÷03 DZS -1,09858_3÷03

ALTS 5,8855208+01LATS -3,2132550+0n LON$ -1,5229704÷02 VRS 5,5606158+05 pTR 2,53087_1-02 AZR -1,018_325+0_

LTS -1o5167151+00 LNS 1o1379708+0 _ LTE 1.9_88_65+00 LNE 7.9139678+00 DSMP 5°0335888÷00 RSMP 1.0598_89+07

LIN 1,67700_3+02 LAN _,2624375+01 LAP -1,1323517+02 DR 2.3678956+00 VT 5.3606155÷03 50LSV -3.81315_+00

GEOCLNTRIC

X 2.0206107+05 Y -3,8723938+04 Z -2.2833102+0W OX 1,573178_+03 DY -i,5699670÷03 OZ -1,427589q÷03

R 2,0700138+05 DEC -6,332RW6_+00 RA -1,08_8891+01 V 2,6_15335+03 pTH

GEOGRAPHIC

X_ -2,0003_98+05 YG 4°810638W+0_ ZG -2,2A33102÷04 _XG 1o9816615+04 DYG

ALT 2o035575g+05 LAT -6o3335_59+0n LON 1,66W7772+02 VE 9.2W33105+0_ PTE

EARTH-_OUN PLANE

X'_P -9.3833_96+02 YMP -3.5250595+02 ZMP -6.06064?9+01DXuP -1,75135W2+03 _yuP

R_IP 9,973_873+02 DEMP -3,48307no÷on RAMp -1ob0_879_+02 VMp 5o_550÷03 PTMP

X_k -2,0700110+05 YME -3,3250312÷0_ ZME -6,0606456+01DXME -1,9893306+03 F_yME

PLANETARY COOROII_ATES

X_ 2.010732W+05 YM -3,8061305+04 Z_ -2.2029966+0W DXM 9,66569W6+02 DYM

RM 2,060627b+05 DEM -6,3609336÷00 RAM -1.0938676+01 LOM 1.6658795÷02 VM

XSUN W,BR7330W+05 YSUN -7.27_6818+07 ZSUN -3°15W58?T+07 RAS -R,6156486÷01 LOS

GEOCENTRIC OSCULATING ELEMENTS

S,IA 1,503791_+05 ECC 7,9201153-01 INC 1,35339_9÷02 RAN 1°75S9937÷02 APF

VH -2,0895792+03 RNMP -1,7985132+02 APMp -3.3697_R9+02 INMP 1,6350389+02 APO

TA 1o5703397+02 EA 1.1830602+0_ MA 7,BW63253÷01 SLR 5,60W8971÷0_ pER

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 9,97228W5÷02 ECC5 4,5915762-0W INCS 1.W6393_9+02 RANS -1,7180753÷02 ApF5

VHS -2,2143673+03 RNMPS 5,2635065+01 AP_PS -2°51975]0+02 INuPS 1,736W_75+0_ APOS

TAS 1.0526026+02 EAS 1,u522985+07 _AS 1°U520#_7+02 SLRS 9,9722821+_2 OERS

SELEr_OCEI'_TRIC UNIT VECTORS

#X -7,8871074-02 WY 5o_7_3776-0! WZ -8,32858_2-01 PX -3o_96789_-01 PY

OX 9,2580600-01 @¥ 3,5007062-01 QZ 1,4259630-01 SXO 0._000000 sYO

RAGR ,18267337763262n_n_

_,BT75887÷01 AZ -1,3W30301÷02

9,027_599+0W OZG -1,W2764_7+03

1,2316_W2÷00 AZF -9,0753R63÷01

5,025W680+03 _ZMP -4o94R7811÷02

?,53_4069-02 &ZMP -9,5320g11+01
1,6659_08+03 _ZME -_.9_07_1_+02

2.8WOOW26÷03 DZM 1.5306773+03

3.3679_53÷03 _RG u -1.3_WWI_÷O1

9.1170135÷01 DES -2.339636?÷01

3.199_613+01 RP 3.12771_R+0_

2.69WA115+05 TFP 5.190a66h-01

_,0630285+02 MTA 3.5999999÷_

7,5070320+01 _PS 9.967705_÷02

9.9760633÷02 TFPS 8,8_96016÷01

1,9783801+_0 MTAq 3*59999_q÷n_

7.5981860-01 PZ 5.3_8019_-01

0°0000000 qZO 0.0000000

LONG TERMINATION
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TABLEVIli.- TRANSEARTHINJECTION BURN

TRANSEARTH INJECTION EXTERNAL AV TARGET PARAMETERS:

DRTX = 28.36_8614 fps

DRTY = 28.8079fps

DRTZ = 67.1419fps

VEHICLE CS_ INERTIAL MEASUREMENT UNIT

XIMUX

XIMUY

XIMUZ

.26239786-01YIMUX

-.83960059-00 YIMUY
-.5;25701;-00 YIMUZ

.77_88323-01ZIMUX

-.539_156_-00 ZIMUY
.83846665-00 ZIMUZ

-,99664790-00

,50905091-01

VEHICLE CSM IMU MANEUVER ANGLES

ALPHA ,13795053+03 BETA -,66986175-00 GAMMA ,17991873+03
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====+* CSM / MOON REF, /PHASE 18- !

MEAN-OF-EPOCH 1969 2_ DEC. 1968,

.690671819551297+002 HRS. FROM tAII_JCH 3 DAYS_ 17 HRS. P

PHASE ELAPSEO TIME .31009919+06 SEES.

5 HRS,P 55 MINS.w

MINS, f

*_5199655393387609-001

-.7_568361696905038+000

FUEL O.UnO0000 TM

MASS _.5666361+0_ MSrL

VqZ -_*_976132+03 VDX

G_LP O.O00000G GMLY

1._50 SEES* G.M.T.

1.855 SEES* G.E.To

-.5086691956A_53_32+000

RAGR .182566303367080+003

RESTART COORDINATES ( ER AND ER/HR )

RXyZ .286031587_630_338+000

RDXYZ .12_5_232051696372+n00

GD_ THRUST _*t==_*_*+

* ENGINE IGNITION +

THETA -6.3200551+00 BETA 5.8525566-_l

BARC 0.0000000 DELV 0,0000000

VRX 7.9839108+02 VRY -6.7751873+03

TGO O.O00000O FC O.O00000N

SELEPIOCENT_IC

XL 9._507378÷02 YL
RL 9.9733861+02 DECL

SELENO_APHIC

X% -8.7153665÷02 YS

ALTS 5.66_530_+01LATS

LTS -1.5167100*09 LNS

LIN 1.6770057÷02 LAN

GEOCENTRIC

X 2.0205W_0+05 Y
R 2.069R292+05 DEC

GEOGRAPHIC

XG -2.001163_+D5 YG

ALT 2.035_91_+0b LAT

EARTH-_OON PLANE

XmP -9.308_16W+02 YMP

RMR 9.9733881+02 DEMP

XME -2.0699261+05 YME

PLAP_ETARY COORDINATES

XM 2.0106925+05 Y_

R_ 2.0606178+05 BEM

XSUN _.8869177+06 YSUN

2.0500000+0; VELG 2,B378021_03 TACC 1,_3191÷01

6.5255838+01SP! 3.1_10000_02 VEX 1.0105866+0_

7._63322+01VDY -2.3826205+05 VDZ -1.5397067+03

0.0000000 PLCHNG _.OOOOOOO T_ELV 3.129_179+03

1°5566_53+02 ZL 9.1075066+00 OXL 7.2392776+0_ DYL

5.232096_-01 RAL 6.9796095+00 VL 5.5_8972+03 PTHL

-_.8215033+02 ZS -5.1_3;?;+01 DXS "2._915993+03 DYS

-2.9509182+00 LONS -1.510_786+02 VRS 5.5606580+_3 pTR

1.13B006_+02 LTE 2.999270_+00 LNE 7.9159577+00 _SMP

_.2628159+01 LAP -2.7_88327÷02 _R 2._232063÷00 VT

-3.8717532+_q Z -_.282722_+0_ DX
-6.331;693+00 RA -1._6;7_9_+01 V

1.6907226+03 DY
2.7029753+03 pTH

1.9529853+0_ DYG

9,2392767+0_ PTE

;.773275_+0; ZG -2.282722;÷0; DX6

-6.33216_7+00 LON 1.6656920+02 VE

-_.3@25670÷03 OZL -2.9579_6_e03

2.5976133-02 AZL -1.2360297+07

,.6161267+03 DZS -1.10;9696÷03

2.5899715-02 AZP -1.01910_7+02

5.0335873+00 RSMR 1.08988_6+02

5.3606573+05 SOLSV -5.06W_516+00

-1.5525670+03 DZ -1._272592+03

5.0918550+01 AZ -1.3q91667+02

9.0293802+0; DZG -I._2731_+03

1.3012750+00 AZE -9.07k6362+01

-3.5326367+02 ZMP -5.85_3368+01DXMP -1.8626W15+03 DYMP W.98_5538÷03 DZMP -5.0196887+02

-3.3651725÷0_ R&MP -1.59216_6÷02 VMP 5.3_8973+03 PTMP 2.5975669-02 AZMP -9.5396703÷01

-3.532826_+02 ZME -5.85_32;3+01DXME -2.1008206÷03 DYME 1.6250093+03 DZME -5.0196889+02

-3.8873196+0_ ZM -2.2836331+0_ DXM 9.6679k83÷02 GYM 2.839Q999+03 _ZM 1.5306;T2+03

-6.3627_53+0_ RAM -1.09_2133+01 LOM 1.66_8956+02 VM 3.3679626+03 ARGM -1.3_801_÷01

-7.27_66_2÷07 ZSUH -3.15_5837+07 RAS -8.6156812÷01 LOS 9.127_883+01 DE% -2.3396370+01

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.536k500+_5 ECC 6.0_22_6-_1

VH -2.0282339+03 RNMp -1.796W957+02

TA 1.5666635+02 EA 1.15_9967+07

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 9.9722_1+02 ECCS _.6766161-0_

INC 1.3_73212÷02 RAN 1.75_63_5+02 APE

AP_P -3.3661128+02 INMP 1.6288858+02 APO

MA 7.37910_0+01 SLR 5.3702129+n_ pER

3.226_112÷01 RP 2.9726793+0;
2.7756321+05 TFP 3.0575162÷00

_.196102B÷02 MTA 3.5999999÷02

INCS 1._6393k3+02 RANS -1.7180753+02 APFS 7.W826826+01 RPS 9.967580k÷02

5.2638611+01APMpS -2.5222301+02 INMPS 1.736_269+02 APOS 9.9769076+02 TriPS 6.8;9;6A6+01

1.0_20167+02 MAS 1*0_175P9÷02 5LRS 9.9722k12+_2 _FRS 1.97R3680+00 MTAS 3.5999999+02

5.;783873-01 WZ -6.3285777-01 pX

3.53296;7-01 GZ 1.;_86821-01 SXO

YR_T O.O000000 IGA

ZTX -9,966W790-01ALO

ZTY -6.@0_t03_-02 BTO
ZTZ 5.0905091-02 G_O

ALE 1.0_03377+02 BTE

0.00000_

7.7W663_3-02

-5.39_156W-01

8.38k6665-01

8.2989_18+01
-1.7502873+G_

-3.7361013-01 PY

O.O00fiO00 SYO

VHS -2.21_3625+O3 RNMPS

TAS 1._W23673+02 EAS

SELENOCENTRIC UNIT VECTORS

wx -7.A871223-02 WY

ax 9.2_22657-01 Qy

ROSY ATTITUDE AND FORCES

RRAT O.OO000OO PRAT

XIX 2.6239786-02 ETX

XIY -B. 960059-01ETY

XIZ -5._25701_-01ETZ

ALS 9.6087170+00 BTS

ALE1 1.0_03377+02 BTEI

7.583233_-01 P2 5.3;19203-01

0.0000000 SZO 0,00000_0

0,0000000 MGA 0,0000000 OGA 6.99_1136-03

0,0000000 ALLV -6.3203873+00 ALLI 3,335_919+01

0.0000000 RTLV 5.816_969-_1RTLI -9.31712_8+00

6,99_1136-C3 GMLV 6.5236752-02 GMLI 9.2608757+01

-1.7502B73+02 ALM B.36799_3+01 _TM -1.7999969+02

****+* CLaM / MOON REF, /PHASE 16- 2

MEAN'OF'EPOC_ 1969 25

T .!_'_0727375106015÷_02 HRS. F_OM LAUNCH

PHASE ELAPSED TIME ,31011919+06 _CS.

RESTART COhRDINATES ( ER AND ER/HR )

_.XyZ .2866825602911_966÷0D0

RDXYZ o109816051_17305_+000

GD_ THRUST ***+*+****

*********************

THETA -5.2819551÷00 BETA 5,5390770-01

BARC 1.0381586+00 DELV 2.9307287÷02
VRX 7.0511311÷02 VRY -6,76922_1÷03

TG_ 0.000000_ FC 0°0000000

SELE_tOCENTRZC

XL 9.8731576+02 YL 1._077957_02
RL 9.97302_1+02 DECL -5.11_33_3-02

SELEr_OGRAPF_IC

XS -6.7977636÷02 YS -_,66_13÷02

ALTS 5,880669_*0L LATS -_.1650_62÷00

LTS -1.5167125÷00 LNS 1,1379762÷02

LIN 1.6772970÷02 LAN _.2660773+01

GEOCENTRIC

X _,020_972+05 Y -3.8723071÷0_
R 2.0699o79+_5 DEC -6.332639_÷00

GEOGRAPHIC

XG -2.0005172+05 YG _.8o3n3_5÷ou

DEC, 1966, 5 HRS., 55 NINS. e 21.550 SEES. G._.T.

3 DAYS, 17 HRS,' W MINS. e 21.R55 SECS. G.E,T,

._0677551736;91260-001

-.800_3060502895560+_00

FUEL 1.3_53222÷03 TM

MASS W.W_61039+Ok MSFL

VRZ -_.W980071*03 VDX

_LP n°o_ooono GMLY

ZL -_.9021202-01 DXL
RAL 8.1150001+00 VL

25 -5.5063_62+01 DXS

LON_ -1.5206619+02 VRS

LTE 1.9W89351+00 LHE

LAP -1._765268+01 DR

Z -2.28321P_+_ DX
_A -1.aR_8725÷01 V

ZG -2.2_321_+0_ DXG

-._58_6609256B1_53-_03

-.5362926651_6_66F5÷000

RAGR .18265186WBWR03_+003

2.0500000+n_ VELG 2.5_W7305÷03 TACC 1._6681_1+01

6.5265838÷01 _PI 3.1610000+02 VEX 1.OlOS_GB+O_
6.6773187+_1VDY -2.1365573+03 VDZ -1.38069_7+03

0.0000000 PLCHNG 3.0295602-02 TDELV 3._22_9_8+03

6.3833992+_2 DYL -_.6526666+03 DZL
5,6367031+_3 PTHL -2.2_0_991-01 AZL

-3.1173122+03
-1.235762_÷02

"2.5155358÷03 DYS _.9281923+03 DZS -1.1555778+03

5.652;6;9+03 pTR -2.239_73-01 AZR -1.0182758÷02

7.9139655+00 DsMP 5.0335886+00 RSMP 1.059656,+02

"2.20_1715+01 VT 5.652_219+03 SOLSV -_.0_22703÷00

1.60_956_+_3 DY -1.8126332÷03 DZ

2.89_6;_5+03 pTH _.5957690+01 AZ

1.q761781÷0; DYG 9.0523332+06 nZG

-1.5866651+03
-1.3273065+0_

-1.58660_7+03



ALT 2.0355600÷05LAT-6.3333590÷08
EARTH-MOONPLANEXNP-9,369535W+02YMP"3,36308W0+02RMP9,97302_2+02DEMP-3,961979_+0D

XME-2,0699951+05YME-3,3630829+02
PLANETARYcOORDINATES

XM 2.01072;1÷05YM"3,8863850+0_

RM 2,0606256+05 DEM "G.3613117+00

XSUN ;.8872_3÷06 YSUN -7,27;6823÷07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1,65;2386+05 ECC 7*3975635-01

VH -1.636;862+03 RNMp -1.798_;36÷02

TA 1,_961937+02 EA 1*09861;;+02

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.1230920+03 ECCS 1,1207029-01

VHS -1.92269;7+03 RNMPS 5,2783220÷nl

TAS -2.2236;25+00 EAS -1,9870052+00

SELENOCENTRIC UNIT VECTORS

wx -7.880_;65-02 WY 5.;7_0338-01

9X 7.8619381-02 _Y -8,2975363-01

BODY ATTITUDE AND FORCES

RRAT 1.6385012-09 pRAT q.6288337-09

XZX 2.6259786-02 ETX 7.7;88322-02

XIY -8.3960062-01ETY -5.59;1572-01

XIZ "5,;257007-01 ETZ 8,30_6661-0]

ALS 9.608765;+00 BTS 8.2988052+01

ALEI 1,0_035;3+02 BTEI -1.7502908+02
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LON 1.66;99;1+02 VE 9,2668869÷09 PTE 1.2066137+00 AZE -9,08;_96+01

IMp "6.02232_5+010XMP "1,8;57761+05 nYMP 5,30059?5+03 OZNP -5,188;536+02

RAMp "1.6025_99+02 VMP 5*6367032+03 PTMP -2.2;05101-01 AZMP -9,530_751÷01

ZME "6.0223003+010XNE -2*0037531÷03 _yME 1,9910665÷03 DIME -5*188_536+02

ZM "2°283129_+0_ DXM 9.66616_9+02 DYM 2.8_00336÷03 DIM 1.5306671÷03

RAM -1.0939397+01 LOM 1,66_0873+02 VM 3.5679990+03 ARGN -1*3;_99_÷01

ZSUN -5.15_5829+07 RAS "8.615655_+01 LOS 9.1191579+01 DES -2,3396363÷01

INC 1.3689225+02 RAN 1.759603;+02 APF 5.96691;9+01 RP _,3050510+0;

APMp "5,2955_6;+02 INMP 1,6507626+02 APO 2.8779721÷05 TFP "2.0752323+00

MA 6.9997706+01 SLR 7._897595+0_ pER q.6877635+02 MTA 3,5999999÷02

INCS 1.96;2372+02 RANS "1.7180795+02 APFS -1,7760388÷02 RPS 9.972267_÷02
APNpS -1.;;57768÷02 INMPS 1,7366822+02 APOS 1.2;89572÷03 TPPS 8,908_326+01

MAS -1.76;5656+00 SLRS 1,1069861÷03 PERS 2.36_5077÷00 MTAS 3.5999999÷02

WZ -8,3315028-01 PX 9.937_511-01 PY 1.090_870-01 PZ -2,2350202-02

QZ -5o5259_85-01 SXO 0,0000000 SYO O.OOOO000 5ZO O,O000OO0

YRRT -3.2083892-07 IGA 0,0000000 MGA ;,055;297-06 OGA 0*0000000

ZTX -9,906_789-01 ALO 0.0000000 ALLV -5.28219_?+00 ALLI 5.335_915+01

ZTY "6,;0_029-02 BTO q.05592_7-06 RTLV 5.5151597-01RTLI -9.3171211÷00

ZT2 5.0905088-02 6_0 O,OOO0000 GMLV 6.0973272-02 GML! 9.2608760+01

ALE 1.0_035;3+02 BTE -1.7502908÷02 ALM 8,;718095+01 BTM 1,7998963+02

s*=i** CSM / MOON REF* /PHASE 18- 5

MEAN-OF-EPOCH 1969 25 DEC. 1968e 5 HRS.. 55 MINS., ;1,550 SECS, G.N,T,

T *890782930660733+002 HRS, FROM LAUNCH 3 DAYSw 17 HIRS,e ; MINS,_ ;1.855 SECS, G.E*T_ RAGR .182735_26350987+003

PHASE ELAPSED TIME *31013919+06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ ,28725179121;10500+000 ,5630;081729920296-001 -.531556;2956;306_0-002

RDXYZ ,950957071;1169106-001 -._9619300526559671+000 -.56;566607393529_7+000

THETA -_.18?70;2+00 BETA 5.2_88665-01 FUEL 2.6106_5÷05 TM 2,0500000+O; VELG 2.2;29052÷03 TACC 1.53189_1+01

BARC 2.132_697÷00 DELV 5.9;8995_÷D2 MASS _°3055716+0; MSFL 6.5265838+01 _PI 3,1_I0000+02 VEX 1,0105668+0q

VRX 6.1161663÷02 VRy -6.80181_7+05 VR2 -_,_97_299+03 VDX 5.B853556+01VDY -I,8831_5+03 VDZ -1.216933;+03
TGO 0.0000000 FC 0.0000000 GMLP O.O00DO00 6MLY 0,0000000 PLCHN6 5.8575307-02 TDELV 3,72_3175+03

SELENOCENTRIC

XL 9.8927607+02 YL 1.250288;+02 ZL -1,1918585+01 DXL

RL 9.9721096÷02 DECL -6,560807_-01 RAL 7.2030906+00 VL

SELE_OGRAPHIC

XS -8,8610157+02 YS -q. W97002_+_2 ZS -_.8952190+01 OXS

ALTS 5,8717_56+01LATS -3.38915_6÷0_ LONS -1.551_11+02 VRS

LTS -1,S1671;8+00 LNS 1.1379501+02 LTE 1,9;85995+00 LNE

LIN 1.677567;+02 LAN q,2693515+0! LAP -2.926297;+00 DR

GEOCENTRIC

2.0206_86+05 Y -3.8729W76+0_ Z -2.283?676+0; OX
2.0700662+05 DEC -6,3339590+0_ RA -1.0850207+01 V

GEOGRAPHIC

XG -1.9998629+D5 YG ;,832869;+0W 20 -2.2837676+0; DXG

ALT 2,0556283+05 LAT -6,35;6587+00 LON 1.66_1957+02 VE

EARTH-MOON PLANE

XMP "9,;302058+02 YNP -3,1828120+82 IMP "6.1959577+01DXMP

RMP 9,9721096+02 DEMP "5.5622;55+00 RAMP -1.613;982+02 VMP

XME -2.0700637÷05 YME -5,1828088÷02 ZME -6,1959;19+01DXME

PLANETARY COORDINATES

XM 2.0107559+05 YM -3.885W505+0_

R_ 2.0606335÷05 DEN -6.5590785+00

XSU_ _.887570;+06 YSUN -7.27;6803+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.825256;+05 ECC 6,7086955-0!

VH -1.6181126+03 RNMp -1.7983951+02

TA 1,_015706+02 EA 1.0153257+02

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.3017905÷03 ECCS 2,3_0259;-0I

VHS -1.621687;+05 RNMPS 5.2922095+01

TA3 -1.665528;+00 GAS -1.255_367_00

SELErJOCENT_IC UNIT VECTORS

_X -7.8751589-02 _y 5.W699857-01

_X 7.1090221-02 _y -8.3080778-01

BOOT ATTITUDE AND FORCES

RRAT ;.77865_1-10 PRAT 3.35_1522-08

XIX 2.6239786-02 ETX 7.7;88555-02

XIY -8.3960058-01ETY -8,59;1578-01

xIZ -5.;257013-01ETZ 8,38_6656-01

4LS 9.60681;1+00 BTS 8.298669q+01

ALEI 1,0W03738+02 8TEl -1.750_9;1+02

5.5276328+02 DYL -W,9186702+03 DZL -3,2809965+05

5,9380570+03 PTHL -2o9607268-01 AZL -1.235_253÷02

"2.5;20527+05 DYS 5.2_67136+05 DIS -1.207;068+0_

5.9558188+05 pTR -2,960876W-01 AZ_ -1.0179012+02

7.9139739+00 DSMP 5,0335900+00 RSMP |*0598280+02

-5,0767;38+01 VT 5.9537391+03 SOLSV -2.96_6765+00

1.5192015+03 DY -2,0706028÷03 DZ -1,7_980_5+05

3,112g;00+05 pTN ;.1553_6W+01 AZ -1.5109952+02

1,9995078+0; DYG 9.0758126+0_ OZG

9.2951079+0; pTE 1.2729192+00 AZE
-1o7;98259+05

-9.09;9222+01

-1.8302195÷03 DYMP 5.623_575+05 DZMP -5.5623080+02
5*9580569÷03 PTMP -2,9687293-01AZMP -9,5209781+01

"2.D6819;2÷03 DYNE 2°2639;03+03 DIME -5,3623080+02

ZM -2.2826258+0; OXM 9.66;3821÷02 DYR 2.8;00675+03 DIM 1.5306870+05

RAM -1.0936661+01 LOM 1.6632791+02 VN 3.56?9353+03 ARGM -1,5;;1870+01

ZSUN -5.15_5820+07 RAS "_.6156297+01 LOS 9.110827;+01 DES -2,3596356+01

INC 1.38501_5+02 RAN 1,7635767+02 APF W.9;2652W+01 RP 6.007_703+0;

APNp -3.2008328+02 INMP 1.66707;3+02 APO 5,0;976_9+05 TFP -7.3163275+00

MA 6,3070601+01 SLR 1,0037Tl1+05 PER 5.;551825+02 MTA 5,599999_+02

INCS 1.;6@5100+02 RAMS "1.7180739+02 APF5 -1.772;725+02 RPS 9.971;0_1+02

AP_p_ -1.;;000;2÷02 INuP5 1.7369156+02 APOS 1.606_;06+05 TFPS 8,9006036+01
_AS -9.4_805_9-01SLRS 1,230;950+03 PER5 2.9507295+00 MTA_ 3.59999_9+0_

WZ -8.33;2126-01 PX 9.9;3562;-01 PY 1.0271902-01 PZ -2.65;1199-02

GZ -5.5200052-01 SXO 0,0000000 SYO 0,0000000 SZO O,OOOOOOO

YRAT -1.0602016-06 IGA 0,0000000 _GA 0.0000000 OGA 0,00000_0

ZTX -9,966_789-0I ALO 0.0000000 ALLV -_,187883_+00 ALLZ 5.555_919+01

ZTY -6.q0_;038-02 BTO 0.0000000 8TLV 5.2552578-01BTLI -9,3171205+00

ZTZ 5.0_05096-02 6MO 0.0000000 GMLV 5.6516955-02 GMLI 9.2608760+01

ALE 1.0;05738÷02 BTE "1,75029_1+02 ALM 8.5812293+01BTM 1.7997930+02

e***=_ CSM / MOON REF, /PHASE 1B-

MEAN-OF-EPOCH 1969 25 DEC* 1968_ 5

T .890858_86215;51+002 HRS. FROM LAUNCH 3 DAYS_ 17

HRS*. 56 NINS,, 1.550 SEcs. G.M.T.

HRSee 5 MINS°e 1,855 SEcs. G.E,T* RAGR .1828189878129_1+003



PHASEELAPSEDTIME
RESTARTCOORDINATES( ER AND ER/HR )

RXTZ ,2_77392210_9c)7_37+000

ROXYZ ,80380g182_2675-001

GD_ THPtJST =tttt*=*=t

THEFA -3,035a393÷00 BETA _,g82flb38"51

RA_ 3,2Bu773P*O_ _ELV _,0601868÷Q:

VRX 5,17o202_'_ _v -6.812fl76_¢_"

TGO 0.0000000 FZ O.On_O00

3rLENOCENTRIC

XL (_.9_qs_76*n2 YL

_ .9711_7+02 DECL

9FL_;3,_AP,*IC

x_ -8.QBfi157_+O2 YS

ALT% 5.d_25330+01LATS

LT_ -I.5167177¢00 LHS
LI_ I.h?78125+C2 LAN

GEOCEr,TRIC

X 2.0206972+05 Y -3.8736767÷0_

R 2.0701339+05 DEC -6,335_315+0C

GEOGRApttlC

XG -1.9992009+05 YG q,862782T÷0_

ALT 2.0356960+05 LAT -6.3361312+9n

EARTH-MOON PLANE

X_P -9,_903809+02 YMP -2,9917919"02

P_O 9o9711_85+02 _EMP -_.665_96_00

X_E -2.0T01317+05 YUE -2.9q1793_÷02

PLANETARY COORDINATES

XM 2.0107877+05 YM -3,88W5158÷0_

R_ 2.0606813+05 DEM -6.358_B¢0_

XSUr_ _.8878966+06 YSUN -7,27_67Bq+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 2.0822600+05 ECC 6.11245fl2-01

_!_ -1,3759_0+03 RN_P -1.798_0_0+0C

TA 1.272_63_÷02 EA 8o9_5_116¢01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS 1.5739587÷03 ECCS 3.665_71-01

VHS -1.3110238+03 RNMPS 5.3055800+I:i

TAB -7.5815050-01 EAS -5.162n822-(.I

SELE(_OCENTRIC UNIT VECTORS

WX -7.8711265-02 WY 5°_662052-0t

OX 6.5138597-02 GY -8o3166027-01

HODY ATTITUDE AND FORCES

RR_T -2.5893718-09 pRAT b°810226_-_

XIX 2.b2_9782-02 ETX 7.7_R8303-(_p

XIY -8.39b0060-01 ETY -5°39u1_7N-_I

XIZ -5._257011-0t ETZ R.3fl_6661-01

ALS 9.60885_9+00 _TS R°29f15319+O_

ALEI 1.0_03963+02 BTEI -1.7_02975+0_

.31_1591c'+_ !;ECS.

85

.31_73RODl1295h228-O01

-.89_03_6867604891B÷O00

-.65305072755511201-002

-,5931318#1_3337260+090

fUEL 3.9159667÷03 TM 2._500000+0_ '/ELC 1,9_17871÷03

"_%_ _.175O39_÷0_ MSFL 6.5265R3R÷_1 T_pl 3.1_10000÷02

V • -u._95_3_÷03 VDY 5.06R968_+_1 VDY -1,621q2_6÷03

:_';_ _*ONO0000 GMLY O._OOOOO_ PLCHhG _.a_01_-_2

I.N939233*02 ZL -2.2_9_33+01 DXL _._722_55¢_ D_L -5.190a_71+03

-_,31Bg673¢h_ "% -6,301_019+01 DXS -2.571073=+_3 DYS 5.5770859÷03

--3,_32R_+_' {C'/_ _1,5_2775_402 VRS _*26_17+_3 pTR -2.028_7_3-01
1.137021_%2 LT_ 1.9_82637÷00 LNE 7.9139f121_00 _S `_P 5.0335911*00

_.2725_2_÷01 tap 6o_B?gq3+Ol _R -2.2177_9_+01 VT 6.269792_÷03

Z -2,28_3711÷0_ DX 1.R33990_+03 DY -2,350B_60+03

_A -1,08519_6+01 V 3.355031_+0_ pTH 3.767R379+01

Zc: -2,28_3710+0W DXG 2.0229751+08 DYG 9,099R557÷0_

L;)_J I°b632906+02 VE 9,3239776+0R pTE 1,26026_5÷00

TACE 1.5797B_6¢01

VEX I°010586R÷0_

VDZ -l.fl_Rl3qO+03

T_ELV _,035_3flfl+03

DZL -3._RT?ONU+03

AZL -1,23500nR÷02

DZS -1o2607822+03

AZ_ -1,016_6A9+02
PSMP 1°05979q_+02

SOLSV -1°8298376÷00

DZ -1°916_93_÷03

AZ -1,2983856+02

0Z6 -1,917025_+03

_ZE -9.10_5625¢nI

ZMP -6,37539R3÷01DXMP -1.8162988+03 _yMP 5.953556R÷03 _ZMP -5,5W16071_02

RAMp -I.62502_2+02 VMP 6.2990697+03 PT_P -_._3390R-01 &2MR --9.51111_01
ZME -6.37539_9+01DXME "2.05R2712÷03 DYME 2.59_0531,03 _7_F --5.5_I_06Q÷02

ZM -2,2821220÷0_ DXM 9.6625987+02 DYM 2.A_01010÷03

RA_ -1.0933925÷01 LOM 1.662_708+02 VM 3.3679215÷03

ZSUN -3,15_5812÷07 RAS "8.6156041÷01 LOS 9,102_970+01

INC 1.397_385+02 RAN 1,76682W7+0_ APF 6,258592_÷01

AP_p -3.0716169+02 INMP 1,6796799+02 APO 3,_550327÷05
HA 5._33899+01 SLR 1o30_2830÷_5 pER h.620196R+02

INCS 1._6g7790÷02 RANS -1.7180595+02 APES -I.769010_÷02

AP_PS -I*W351956+02 INMPS 1o7371292+02 ApoS 2,150R2?D*N3

MA_ -3.2701803-01 SLRS 1.3625_56÷_3 PFRS 3.92290_7+00

WZ -8,33672q3-01 PX 9.9W76705-01 PY 9.7709686-02

OZ "5°51_5092-01 SXO 0o0000000 sYO 0.0000000

1.qq_103q-N6

-3o_3%55_6*00

_.97u6301-01

5,RflQT_73-N2

8,696_557+0!

YRAT _.256911%-07 IGA O°O0000OO MGA

7TX -q°9669791-01 ALO O.O000000 ALLV
ZTY -6.R0_018-02 BTO 1°_9#1039-06 RTLV

7TZ 5,0905075-0_ GMO O,OOONOOO AMLV

ALE I.ORO3963+02 BTE -1.7502975,_2 AL_

DZ_ 1.5307069+03

ARBM -1,3#3B79_÷01

DES -2.33963S0+01

RP B.09#8731+0_

TFO -1,1017022+01

MTA 3,SOQqOqq÷fl_

RpS 9.9709_'17+02

TFPS _°9_87_12÷01

MTAS 3.SoQqa_9402

pZ -2,O85_93a-f12

SZO 0,0000000

OGA O.O0000NO

ALLI 3.335_17_NI

BTLI -q.3171211¢00

_MLI 9°2_0R760+01

_TM 1°7o0_q_0÷02

****** CSM / MOON REE. /PHASE 1R- 5

_EAN'OPmEPOCH lqhq 2S

T °_9089_0_1770169+002 HRS. FRO_ LAUNCH

RESTART

DEC. 196_. 5 HRS.. 56 MINS.. 21.55N SECS. G.M.T.

3 DAYS. I? HRS.. S MINS.. 21.R55 SEES. G.E.T.

PHASE ELAPSED TI_E .31017919+06 SECS.

COORDINATES ( ER AND ER/HR )

RXY2 .2881W_gW227852BN9+O00

RDXYZ .65682312_1_775977-0_I

R.7338W53-DI

1,2270211+03
-6,8223237÷03

O°O0000NO

9,08_8713+01

-1,9610299÷00

-W,I301037+flP
-3.867S507¢NP

1,1378939¢82

W,27Sf1331+O|

-3.87_96R+0_

-6,3370603¢00

_°89277_R÷0_

-6,3377602*0_

-2,789777_¢0_

-3,77279_*0N
-2.T897760+02

G[3W THRUST **********

*********************

THETA -1,8233301+00 BETA

BARC W._969276+O0 DELV

VRX W,2WO58SB+02 VRY

TGO 0.0000000 FC

SELENOCENTRIC

XL 9,9235202+02 YL

RL 9,9708585+02 DECL

SELENOGRAPHIC

Xc, -9,050301_+02 YS
ALTS 5.859232_01 LATS

LTS -1.51671R7÷00 LNS

LIN I.b7BOWO0+02 LAN

GEOCENTRIC

X 2,0207a30¢05 y

2.0702012+05 DEC

GEOGRAPHIC

XG -1.9985311+fl5 YG

ALT 2.0357633+05 LAT

EARTH-_OOh PLANE

X up -°.5501161+02 YMP

R_P _,9708565+02 DEMP

XUE -2.0701993+05 YME

DI_NFTaPY COOR_?NATES

X_ 2.010R195÷_5 Y_

,263793_57N_520292-001

-.9_102bOW13g_53590+flO0

-,9907283523_378531-002

-°62263#669_396_06_¢0N0

FUEL 5o2212B90+03 TM 2,OSOODO0+D_ VELG 1.6107861+03 TACC

MASS W.OWWSOTI+OW MSEL 6°526583R+01SPI 3,1_1000fl÷02 VEX
VRZ -_._931560+03 VDX _.2266685+01 VDY -1.352_169+03 VDZ

GMLp 0.0000000 6MLY 0.0000000 PLCHNG 1,0882007-01TOELV

ZL -3,W120025+01 DXL 5,R179190+02 DYL -5.W699066÷03 DZL

RAL 5,230783_+00 VL 6,5_99_60+03 PTHL R,7#_082-02 AZL

ZS -6.725368R+01 DXS "2,6028616+03 DYS 5.90W7W17÷03 OZS

LONS -_.55_70_2+02 V_S 6,B857_87÷_3 PT_ _.733_05-02 AZ_

LTE 1,99792F0+00 LNE 7*9_39A97+NO _SMP 5.03_5919÷00 RS_

LAP 1.682821_+02 DR 5._072_6+00 VT _o5857065÷03 SOL_V

Z -2.2850303+0W DX 1.3wT873_+n3 DY -2.6297720+03 D?

RA -1,08539_9+01 V 3°6_85837÷03 pTH 3,428_687÷01 A7

ZG -2,2850303+0_ OXG 2°0_6SR10+0_ DYG 9.12_S031+0R DZG

LDN 1°062R3_9+02 VE 9°3535_60÷0R pTE l°2R_T296÷Ofl AZE

ZMP -6.560835R¢01 DX_P "1.R091687+_3 _YMP 6.2913600÷03 DZ_P

_AMp -1,6371587+02 VMP 6,56_9_b1÷03 PTMP _,7R_767_-02 AZMP

ZME "6,5608378+01 DXME "2,0R2138T+03 DYME 2°931R700÷03 DZMF

-3._835R12+0_

RAGR ,1820025_92_R_+N_3

1.63oTT_a+Ol

1o0105868÷0_

-8,7396R_6÷02

_,3569390÷03

-3°6191916÷03

-1,239#701+02

-I.3155596÷03

-1.015W631¢0_

1.059771_÷0_

-6°359582_-01

-2.0BBW6WT+_3

-1o2883639+02

-2°08851_+0_

-9.11_885_÷01

-5,7267_g_÷02

-9,5008331+01

-5°72675N0÷02

Zu -2,2R161_3÷0_ DXM 9,6608153+02 DY_ 2.8_01397+03 DZ u 1°530726R+03



RM 2.0606;91+05 DEM -6.3570111+00

XSUN 4.8882233÷06 YSUN -7o27;6765+07

GEOCENTRIC oSCULATING ELEMENTS

SMA 2.R9;;9;6005 ECC 5.8057198-01

VH -1.11231;8÷03 RNMp -1.7982963+02

TA 1.1027603+02 EA 7.2963967+01

SELENOCENTRIC oSCULATING ELEMENTS

SMAS 2.036_290+03 ECCS 5.1037583-01

VHS -9.9027267÷02 RNMPS 5.318;857+01

TAS 1.40;153;-01 EAS 7.99;7261-02

SELENOCENTRIC UNIT VECTORS

WX -7.8682360-02 WY 5.4626708-0I

QX 5.9726600-02 GY -8.3241RB5-01

BODY ATTITUDE AND FORCES

RRAT -5.962W517-09 PRAT -l.83812R;-OB
XXX 2.6259755-02 ETX 7.7;88313-02

XIY -8.3960059-01 ETY -5.59_1575-01

XIZ -5.W257012-01ETZ 8.38;6658-0]

ALS 9.6089061+00 BTs 8.298595;+01

ALEr 1.0;0;218+02 BTEI -1.7503007+02

86

RAM -1.0931189÷01 LOM

ZSUN -3.154580;+0T RAS

INC 1,;0730??+02

APMp -2.9018112+02

MA _,1159258÷01

ZNCS 1._650222÷02

APMP5 -1._307463+02

MAS 3.91;;125-02

WZ -8,5390728-01

GZ -5.5n92_87-01

YRAT -1.533;;55-09

ZTX -9.966;790-01

ZTY -6*;0;;026-02

ZTZ 5.09050?9-02

ALE 1.090_218+02

1.6616626+02 VM

-8.6155785÷01 LOS

3.3679078+03 ARGM

9.09_1665÷01 DES

-1.5;35720+01

-2.3396595÷01

RAN 1.7695280+02 APF 7.9766622+01 RP 1.0;626|0÷05

INMP 1.689699_+02 APO 3.9;27283+05 TFP -1.0155508+01

SLR 1.6536906+05 PER B.680;517+02 MTA 5.5999999÷02

RANS -1.7180369÷02 ApF5 -1.7658562+02 RpS 9.9708486÷02

INMPS 1.7373253÷02 ApoS 5.0757750÷03 TFPS B.9088775÷01

SLRS 1.5059727+05 PERS 5.7752670+00 MTAS 3.5999999+0?

pX 9.951089;-01 PY

SXO 0,0000000 SYO

9.315_517-02 PZ

O.O0000OO SZO

6.;053025-0? OGA

-1.8253553+00 ALLI

4.7513087-01 BTLI

5.5952911-02 GML!

B.8176668+01RTM

IGA 0.0000000 MGA

ALO 0.0000000 ALLV

BTO 6.;053025-07 RTLV

GMO 0.0000000 GMLV

BTE -1.7503007÷02 ALM

-3.2869690-02

0.0000000

0.0000000

3.335;91P÷01

-9.3171207÷00

9.2608760+01

1.7995872+02

****** CSM / MOON REF. /PHASE 18- 6

MEAN-OF-EPOCH 1969 25 DEC. 1968e 5

.8909;9597524887+002 HRS. FROM LAUNCH 3 DAYS, 17 HRS.,

PHASE ELAPSED TIME .51019919+06 SECS.

RESTART COnROINATES ( ER AND ER/HR )

RXYZ .288;6907637_274;2+000

RDXYZ .5101185;976059222-001

GD4 THRUST **********

THETA -5._961251-01 BETA _.505_821-01

BARC 5.7706852*60 DELV 1.5565556+0_

VRX 3.3008_0B+02 VRy -6.8500652+03

TGO 0.0000000 FC O.O00OO00

SELENOCENTRIC

XL 9.9_6553+02 YL 7.2375265+01

_L 9.9717759+02 DECL -2.662;883+00

SELENOGRAPHIC

_'_ -9.1565W06÷02 YS -5.95016W2+OP

ALTS 5.868_075+01LATS -;.12192;_÷0_

LTS -1.5167219+00 LNS 1.1378656+02

LIN 1.67826R1+02 LAN _.2790876+01

GEOCENTRIC

X 2.0207860+05 Y -3.575_091+0_

2.0702681+05 DEC -6.3358497+00

GEOGRAPHIC

XG -1.9978535+05 YG 4.9225522+0_

ALT 2.0358502+05 LAT -6.3595R99+00

EARTH-MOON PLANE

XMP -9.6094729+02 YMp -2.5765071+02

R_P 9.9717759+02 DEMP -3.8825018+0n
X_E -2.070266_+05 YME -2.5765031+02

PLANETARy COORDINATES

X_' 2.0108515+05 YM -5.8526467+0_

RI* 2.0606569+05 OE_ -6.5555777+00

XSUN _.888549_÷06 YSUN -7.27467;5+07

GEOCENTRIC OSCULATING ELEMENTS

S'_A 5.25705W8+05 ECC 6.0415121-01

V_ -8.290_525÷92 RNMP -1.7982;99+02

TA 9.067_975+01 EA 5.35719q6+01

SELEhJCEt;T_IC OSCULATING ELEMENTS

3MAS 2.9906524+05 ECCS 6.6659W01-01

VHS -6.558877_+02 RNMPS 5.5309717+01

TAB 1.1197332+00 EAS 5.0053812-01

SELENOCENTPIC UNIT VECTORS

_X -7.8663897-02 WY 5.;593568-01

_X 5.46;5281-02 _Y -8.3309967-01

BOCY ATTITUDE AND FORCES

R_AT -2.2457270-09 PRAT 1.#031251-07
_l_ 2,6239783-02 ETx 7.7_6312-02

XIY -8.3960061-01 ETY -5.39_1573-01

XIZ -5._57008-01ETZ 8.5RW6659-01

ALS 9.hOBg5_T+O0 BT5 8.2982582÷01

ALEI 1.040_504+02 BTEI -1.7503038÷02

HRS._ 56 MINS., 41.550 5Ec5. G.N.T.

5 MINS., WI.855 5ECS. G.E.T.

.2101529101255;297-_01

-.9902;551223339578+000

FUEL 6.5266115÷05 TM

MASS 3.9159750+04 NSFL
VRZ -_.4593537_03 VOX

GMLP 0.0000000 GMLY

ZL -W.6321357÷01 DXL

PAL W.1666999+00 VL

Z% -7.1676239+01 DXS

LONS -1.5672_61+02 VRS

LTF 1.9;75923+00 LHE

LAP 1.7;05476+02 DR

Z -9.2_57_67+04 DX

RA -1.0R562|9+01 V

ZG -2.2557_67+0; OXG

LON 1.6615766÷02 VE

ZMP -6.752,695+01 bXMP

RAMp -1.6;99078+02 VMP

ZME -6.752_615+01DXME

-.13;50150967R02672-001

-.652926559032767_;+000

RAGR .182956110776R;7+005

2.0500000+0; VELG 1.2792528+05 TACC 1.685161;÷01

6.5265838+01SPI 3.1410000+02 VEX 1.0105865÷0_

3.3567320+01VDY -1.07_0615÷03 VDZ -6.9_05;;I+02

0.0000000 PLCHNG 1.3156975-01TDELV ;.6879735÷03

2.9651679÷02 DYL

6.0009832÷03 PTHL

"2.6376555÷03 DYS

B.9167_81÷03 PTR
7.913997_÷_0 DsMP

5.59;1976+01 VT

-5.7560038+05 DZL

_.;7R6056-01 AZL

6.2;51577+03 DIS

q.;683988-01 AZP
5.0335931÷00 RSMP

6.9165377+03 SOLSV

1.262;200+03 DY -2.9158354÷03 DZ

3.o017765+03 pTH 3.131798;+01 AZ

2.070323R+n_ DYG

9.383535;÷0; pTE

-1.79;01;;+05 _YMP

6.9009833+03 PTMP

"2.0519R22÷03 qTME

9.1497997+0k DIG

1o238_2_;÷00 AZE

6.6373815+03 DZMP

;.;786035-01 AZMP

5.2779050+03 DZME

-3.7952693+03

-1.2338130÷02

-1.3719269+05

-1.0143797.02

1.0597425+02

6.1868531-01

-2.26_52_5÷05

-1.2502159÷02

-2.26;5719÷03

-q.125_015÷01

-5.9181951+02

-9.99006W9÷01

-5.91819_1+02

ZM -2.28111;6÷0_ DXM 9.6590525+02 DYM 2.8;01685÷05 _ZM 1.5307W67+03

RAM -1.092845_+01 LOM 1.66085;3+02 VM 5.56759_1+05 ARGM -1.5;526;6+01

ZSUN -5.15_5796+07 RAS -fl.6155527+01 LoS 9.085R361÷01 DES -2.5596357÷01

INC 1.4153261+02 RAN

APMP -2,7056960+02 INMP

MA 2.559230T+01 SLR

IHCS 1.465249_+02 PANS

APMPS -1.4265503+02 INMPS

MAS 1.6698667-01SLRS

1.771R117÷02 APF 9.95_R36;+01 RP 1.28158;2÷05

1,697R_R9÷_2 Apo 5.192725;÷05 TFP -2.1272290+00

2.05553;0÷05 PER 1.2831976÷03 MTA 3.5999999+02

-1.762R867+02 Rps

;.98;203;+03 TFPS

1.027;6;1+01 MTAS

-1.71R0068+02 APFS

1.757505W+02 APOS

1.6617632+03 pERS

9.95_02#9-01 PY 8.88775;0-02 PZ

0.0000000 SYO 0.0000000 SZO

0.0000000 _GA 3.#1509_5-06 OGA

0.0000000 ALLV -5.4969672-01ALLI

5._1509;5-06 nTLV #.5056191-01RTLI
0.0000000 GMLV 5.595P911-02 GULI

-1.7503055+02 ALM B.9_50585+01 BTM

wz -B.3_12603-01 PX

GZ -5.50W1716-01 SXO

YRAT -6.31635A5-07 IGA

ZTX -q.966_7_q-01 ALO
ZTY -6.40_21-02 BTO

7TZ 5.0905001-02 GMO

ALE 1.0_04504+02 BTE

9.97101;6÷02
R.909019_÷01

3.5999999+02

-5.57051;F-_2

O.O0000flO

0.00000_0

5.535;916+01

-9.3171211+00

9.2608760+0I

1,799;8;5+02

q***** CSM / MOON REF. /PHASE 18- 7

MEAN-OF-EPOCH 1969 25 DEC. 1968. 5 HRS..

T .R91005152579605+002 HRS. FROM LAUNCH 3 DAYS_ 17 HRS..

PHASE ELAPSED TIME .31021919+06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXyZ .25871152116_3640_+000 .1537;I_5015909820-001

P_XYZ .56585085698522630-001 -.1040779929W279522+001

57 MINS., 1.550 SECS. G.M.T.

G MINS., 1.855 SECS. G.E.T.

-.1716559053103R778-001

-*68_0G5152_591563÷000

RAGR .18306967225R@01÷003



87

TH£TA 7.8736798-01 BETA ;.29fl;299-01 FUEL

BARE 7°1077019+00 DELV 1.9013361+03 MASS

VRX 2.3606862+02 VRY -6.83b010;+0_ VRZ

TGO O.OOO0000 FC 0.0000000 FMLP

SELENOCE_T_IC

XL q.9_30;32+02 YL 5.29_7671+01 ZL

RL 9.97_6606+02 DECL -5.3973628+00 RAL

SELENOGRAP!aIC

X_ -q.223978_+02 YS -3,71_RB_7+C? Z_
ALT% 5,9972B_8+01 LATS -_.3B6316R+On LO_:_

LT_ -1.5167248+00 LNS 1.137R37_÷02 LTE
Lira 1,bTB_6_O+02 LAN U.2BPI_Q3401 LAP

G£,C_TNIC

X 2.020B_61+05 Y -3oB76_172+Oa Z

_; 2.07033W7+05 DEC -_.3WORO33+On RA

Gt DGRApHIC

XG -I.q971681÷05 YG w,g55012W+D4 ZG

ALT 2,0358968÷05 LAT -6.3_15n3h+Oq LON

EARTH-MOOL P_ ANE

X_P -_.6685190+02 YMP -2.3517010+02 ZMp

_MP 0,97W6606÷02 DEMP -_.9957067+0_ PA_P

XHE -2.070333}÷05 YME -2.3517091+02 7ME

PLANETARY COORDINATES

X'! 2,UlOBB30+05 yM -_,8817I_O+oa ZM

n_ 2.06066_7+05 DEM -6.35W1_41400 RA_

XS_lh 4,8BBR756+06 YSHN "7.27W6726+07 ZqLJH

GEOCE_I_XC OSCULATING ELEMENTS

S_'4 W,9161252+05 ECC 6,990qB27-_1

JH -5,27_7270+n2 RN_P -I,79B20_7+0 _

TA 7.2157867+01 EA 5,W0978_7+01

SELE_OCENIPIC OSCULATING ELEMENTS

SMA5 b._)B_iIqb5+03 ECCS q.3622319-01
V:_5 -5.1620377÷02 RNMPS 5.3W30800+01

TA% 2,1772307+00 EAS 6o503025_-01

5ELE_OC_NT_IC UNIT VECTORS

*x -7,_655028-02 *Y _._562416-01

OX _.9B15812-02 QY -B.337_676-01

flO-Y ATTITUDE AND FORCES

R_T 2.11272D_-09 PRAT -5.9n9023_-0_

XIX 2.o23978_-02 ETX 7,7_88292-07

XIY -803960061-01 ETY -5,B9_1570-0I

XIZ -5._57008-01 ETZ Bo58_6662-01

ALS q._089982+00 BTS 8,29R1209+01
ALL1 1.0_04823+02 BTEI -1.7503069+D?

IP_C

AP_

MA

INCS

APMPS

MAS

wZ

QZ

YRAT

/TX

7TY

ZTZ

ALE

7.8519336+03

3o7_3_28+0_

-_.WBW3715÷03

OoOOOO_no

-5.911026_÷01
3.0_81768+00

-7,b28711W+O1

-1,560WIB9+02

1.9_72566+00

-1.0737528+02

-2.2_65219+0_

-|.0R58766+01

-?.2_65219+0W

1.b6071_6+02

-6,95051_5+01
-1.b632925+02

-6,950_897+01

-?,2BO610R+04

-I°0_2571B÷01

-3°15_57B7+07

1.W219625+02

-2.b20Wl_2÷02

1.16WW108+O 1

I*W65W6_O+02

-1.W225008+02

1.0651615-01

-R,3W33068-01

-5._q92551-01

2*0062272-07

-Q.9669789--01

-6.90_q012-02

5.090B065-02

1.0_0_R23+02

TU 2.0500000÷0_ VELG 9.36_7362+02

MS_L 6.526583B+01SPI 3.1;10000+02

VDX 2._572868+01VDY -7.B6263BO÷02

GML¥ 0,0000000 PLCHNG lo528Rg6B-Ol

DXL 2,11_9S75÷_2 DYL -6.0_97_66+03

VL 7._25739#03 PTHL 9,9150772-01

DX$ -2,6757W53÷03 DY5 6.593R623+03

VRB 7.2583_27÷03 PT_ 9.Bg353_R-01

LNE 7.91_0059+00 DsMP 5.03359_7+00

_R 1.2532703+02 vT 7.2572605÷03

_X 1.1772206÷03 DY -3.2095WW6+03

V _°2032731+_3 PTH 2.872_6B7+01

DXG 2.09_2015+_ DYG 9.1757972+0_

VE 9*_1_9213÷_ pTE 1.229_695+_0

DXMP -1.7860560÷03 DYMP 6.9921936+03
V_P 7.2_25739÷0_ PIMP 9.9150702-01

DXME -2.02_021_÷03 DY_E 3.6327307+03

OXM 9.6572_91÷02 DYM 2.8W02019+03
LOM 1.6600_61+_2 VM 3.367R60_+03

RAS -B,6155270÷01 LOS 9°0775056+01

RAN 1.7737650÷n2 APF 1.18222_0+02
INMP 1,7095899÷02 AP_ R,35273Wl+O5

SLR 2,5137696+0B pER 2*_016120+03

RANS -I.7179697÷02 APFS -1.7600606÷02
INMPS 1.7376710÷02 ApoS 1.1179655+0_

SLR$ 1.B309680+03 pERS 2.98_5037+01

PX 9°qB656_5-01 PY

SXO O,O00000O SYO

IGA 0._000000 MGA

ALO 0.000_000 ALLV

BTO 3*2016511-66 nTLV

GMO 0.0000000 _MLV

BTE "1*7503069÷02 ALM

B._817266-02

0°0000000

3.2o16511-n6

7.B73955W-nt

_.2900029-01

5.551W057-02

9.0787365÷01

TACC 1,7_33010+01

VEX 1.0105868+0_

V_Z -5,0R10263÷02

TDELV 5,03075_0+03

OZL -3.97626AR+05

AZL -I,23300_I÷02

DZS -1._300056÷0_

AZO -h0132062+0_

nSMp 1,05971_÷02

SOLSV 1,935707_+_n

07 -2,WW550_2+0_

AZ -I,273_6_3+02

DZG -2._a55000÷03

AZF -9.136121S+01

DZ_n -6.116_61R÷02

AZ_P -9,_7875_+01

OZME -6,116_61R+_2

_ZM 1,5307666+03

APGM -l,_a295_D+01

DES -2.339635_÷01

RP I,_79516_+0_

TFP 1,1_209n2+01

MTA 3,B9999_9+02

RPS 9,9713B19+02

T_PS B,909169_+01

MTAS 3,59999q9+0_

PZ -3.B396091-02

SZO O,O_OOOn_

OGA 0o00000_0

ALLI 3.335WRlG+nI

qTLl -9.3171211+00

GMLI 9.2608762+01

RTM 1,799381_÷02

**t**i C_ / MOO'J _EF. /PHASE IR- 6

MEAN-OF-EPOCH 1969 25

T ._gIOEOTO_SW323+OO2 HRS, FPOM LAtlNCH

PHASE ELAPSED TIME ,31023919+06 SECS*

RESTART COORDIHATES [ ER AND ER/HR )

RXYZ .2_8R73_7205619g06÷000

q_XYZ .218216_5833_20021-001

GO4 T_RtlST ***=*_*=**

*********************

THETA _.i_91166+00 BETA W.Og520fiA-OI

RARE t:.509_79_÷R0 DELV 2°2561532+0_

VR_ 1.W_I0536+0_ VRY -6.B40_663+0_

TGC O.OOOO000 FC 0,000000_

SELE_,CELT;_IC

XL 9,Q_8_IO_+02 YL 3.25398_3+0}

_L 9._0300(a+02 _[CL -_o166_172+G:i

5_EL_',, PAPFIC

x5 -_%31272_7+_2 Y5 -3._959B50+02

ALTS 5,9536579+01 LATS -W.660S_72+00

LT5 -I,5167271+_O LNS I°137_09_+02

LIII 1.6786503'02 LAN 4.2856210÷C11

GEGCLhT_IC

X 2.020863_+05 Y -3.8775233+0zt

W 2.070_012+05 DEC -6.3_29255+0_

GEG3._i_HIC

XG -1.996_7_R+05 YG _,9BI_SR5+_4

ALT 2,0359632+05 LAT -6,3_36260+01i

EARTH-MO0_i ULANE

XMP -g.7_73309+02 YMP -2°1150593+02

Rup 9._603010+02 DEMP -_,1112509+0_

X_E -2,J70_999+05 YME -2.1150W92+07

hlA W.7329526+00 LIA _.O_R65BB_O0

PLANETARY COORDINATES

XI_ 2.b109IW8+05 Y_ -_°880777_+0_

P_ 2.0606726+_5 _EM -6,3527105+00

XLIJ_ _.8892022+06 YSUN -7,27_6707÷07

GLOC;'iTPIC OSCULATING ELEMENTS

SMA 1.200_1+06 ECC 8o6_5_656-0_

VH -_,0_50103÷_2 RNMP

TA 5.7_735uT*O_ EA

OEC. 1966, 5 HRS,_ _7 MINS., 21,559 SECq, G.M.T°

3 OAY_, 17 HRS*, 6 _INS., 21,85_ SEC_. G.E,T.

.9_8_5282BR29_753-002

-.109272810392238B0÷_01

o.210525W269W33_213-_01

-,71611552967_33370+000

FUEL 9.1372558+03 TM 2.0500000+q_ VELG

MA_S _.6529105+0W MSCL 6.5265838+01SPI
VRZ -_._7R15_+03 VOX 1o52625_1÷01 VOY

G_LP O.O0000nO GMLY 0.0000000 PLCHNG

ZL -7.2503557+01 0%L 1.26B_279+02 DYL

RAL 1.873358W+00 VL 7.5952110÷03 PTHL

5.8165795÷,2
3.1W10000+02

-q._856036+02

1.7291988-01

-6.3517059+03

1.6730112÷00

ZS -8°1092162+01 DXS -2.717863_+03 DYS 6.951_953+03

LONS -1.$9_23a5+02 V_$ 7o610985_÷03 pTR 1.6695_2_+00

LTE 1.9_6920B+00 LNE 7.91_01_1÷00 [%SMP 5.0335957+00

LA_ -B.7001129+00 OR 2.217_519÷02 VT 7.6077595÷05

Z -2,287357_÷0_ DX I°0923893÷03 BY

RA -I.08615_+01 V _,5221690+_3 pTH

7G -2.2R73573÷0_ DXG 2.1182109+Q_ DY6

LON 1.6598517+02 VE g._W6R5354O_ PTE

-3.511U703+03

2.6W55662+_1

9.2025516+0_

1.2220086+00

RAGR .18315_23379_7_a+_03

TACC I,B0559_7+01

VEX 1,0105B6_+0_
VOZ -_,15590_2÷02

TDELV 5,3855711+03

OZL -_,1625682_3

AZL -1.2320323+02

DZq -1,_99}_+R3

AZR -I*011931H÷0_

RSMP 1,0596B60+02

SOLqV 3,31657n1+0_

DZ -2.6317817+0_

AZ -1,26779'_S+02

OZG -2°6318n_+03

AZE -g,l_706_+nl

ZMp -7,1552060÷01 DXMP -1°780552W+03 DYMP 7.3S6_374÷03 DZMP -6,3221_5+02

RAMp -1,b7732RS+02 VMP 7°5952112+03 PTMP 1,6730112+00 AZ_P -9,_66_+01

ZuE "7o155230_÷01 DXME -2*0185155+03 DYME 3.g96_879+03 OZME -6,3221_$5+02

_OA 2o7_1290+00 LOA 2,7037_6÷01 DRP -3,03_965B+00 LRP -I,6_23n5+02

Z_* -2,2801071+0_ DYM 9.655_656÷02 DYM 2.8W02356+03

RAM -1,0922901+01 LOM 1.659237B+n2 VM 3.367B667+03
Z_UN -3,15_577_+07 RAS -_,615S013÷Ol LOS 9,0691752+01

INC 1,_27530_+02 RAN 1°775_535÷02 APF

-1,79R1607+02 APMP -2.373W656+02 INMP I°7102609402 APO

1.6_13&i=:_i _A 2*_65i_52+15u _LR 3.032_29+05 pEk

1.330_09+02

2.2390299+06

g.16BSOIW+03

Plu 1.53_78R5+_

ARGU -I,3_26_97+01
DE_ -2,339637_+01

RP 1,62659_8+_5

TFP 2.58129_3+R1

MIi 3.5Nqq99_+_2



SELENOCENTRIC OSCULATIN6 ELEMENTS

SMAS -q.8759587+OW ECCS

VHS 7.b_6152+02 RNMPS

TAS 3.312_839÷00 EAS

SELENOCENTRIC UNIT VECTORS

wX -7.8655032-02 WY

GX _.5211176-02 eY

BODY ATTITUDE AND FORCES

RRAT 1.7680_80-09 pRAT

XIX 2,623978b-02 ETX

XIY -8.3960059-01 ETY

XIZ -5._257012-01 ETZ

ALS 9.6090_68+00 DTS

ALEI 1.0_0517_+02 RTEI

88

1.020_511+0fi INCS I._656615+02

5.35_8_80÷01APMPS -1._1863_8÷02

3,333563_-01 MAS 6.8206502-03

5._533068-01 WZ -8.3q52253-01

-8,3130335-01 QZ -5o_9_868-01

-1.1511766-07 YPAT 7._0637_9-07

7.7188311-02 ZTX -g.9661790-01

-5.39_15B2-01ZTY -6._0_025-02
8.381665_-01 ZTZ 5.0905075-02

8.29798_+01 ALE 1.0_0517_+02

-1.7503098+0_

RANS -1.7179262+02 APFS -1.7573589÷02 RPS 9.97187R7+02

INMPS 1o737823_+02 APOS -9.8516363+0_ TFP5 R.9093255+01

SLRS 2.01_7893÷03 PERS 6.76_0650+02 MTAS 1.6850978+02

px 9,9587616-01 PY 8.09k66_7-02 PZ -_.0967115-02

SYO "9.66911_6-01 sYO -2._551801-01 SZO -6.930_370-02

IGA O.OOOO000 MGA
ALO O,O000000 ALLV

BTO 6°;033023-07 RTLV
6MO O.O000000 GMLV

BTE -1,7503098+02 ALM

6._033023-07 OGA

2.1891566÷00 ALLI

;.0891516-01 BTLI

5.63883_R-02 GML!

9.2189115+01BTM

0.0000000

3,335_918÷01

-9.31712n5+00

9.2608762+01

1.79927gU+02

****** CSM / MOON REF, /PHASE 18- 9

MEAN-OF-EPOCH 1969 25 DEC. 1968e 5

T .8911162639890WI+002 HRS, FROM LALINCH 3 DAYSe 17

PHASE ELAPSED TIME ,31025919+06 SEES.

RESTART COORDINATES ( ER AND ER/HR )

RxYZ .288951WW512191659+000 .32299396910699876-002

R()XYZ .73_5_263290761231-002 -.II_62007255761809÷001

GD_ THRUST *_********

THETA 3,G5693_+00 BETA 3,90795RR-01PUFL

[;ARC 9.9773369+00 DELV 2.623A826+03 MASS

VRX W.8310272+01VRY -6.8_21_23+0_ VRZ

TGO 0.0000000 FC 0.0000000 G_LP

SELENOCEhTRIC

XL 9.9513990+02 YL

RL 9.9895582+02 DECL

SELENOGRAPHIC

XS -9._02Q173+02 YS -3.2611562+02 ZS

ALTS 6,0_62315+01 LATS -_,9_3270+00 LONS

LTS -I.5167296+00 LNS 1.1377811+02 LTE

LIN 1.67882_0+02 LAN _o2889091+01 LAP

GEOCE:_TRIC

X 2.020B�BO_O5 y -3.8787_OW+O_

2.070_67_05 DEC -6.3_5221B+_0 RA

GEOGRAPHIC

XG -1.9957737÷05 YG 5.013_95W+0_ ZG

ALT 2.0360295*D5 LAT -6.3W59226+00 LOH

EARTH-MOON PLANE

XUP -9.7859927+02 YMP -1.B662603+0_ ZMp

_P 9.g89S582+02 DFMP -_.2291176+0_ RAMP

XME -2.070_66_÷05 Y_E -t.BbB_62B+O_ ZME

DIA 5.9_71280+00 LIA -1.974_020+01DOA

PLANETARY COORDINATES

X_ 2,0109q66÷05 YM -3.879BW28_0_ ZM

mY 2.060680W_05 DEM -6.3512772+00 RAM

XSU_ _.889528_+06 YSUN -7.27_6687+07 ZSUN

GEOCENTRIC OSCULATING ELEMENTS

S_A -1.897_15W+06 ECC 1.0911868+0q TNC

Vh I.I05036q+_3 RNMP -1.79811_0÷0_ AP_Ip
TA ;.6771518+01 EA 1.0376901+01 MA

SELENOCENTRIC OSCULATING ELEMENTS

S_AS -_.520_107+03 ECCS

V_S 2.510710B+03 RNMPS
TA_ _.5257_98+00 EAS

SELENOCEhT_IC U_IT VECTORS

WX -7.8663280-02 WY

_X _.0811607-02 _Y

BODY ATTITUDE AND F_RCES

RRAT -2.193176W-09 PRAT -1.014W539-07 YRAT

XIX 2,b239775-_2 ETX 7.7q88307-02 ZTX

XIY -8.3960056-01ETY -5.39_1575-01ZTY
XIZ -5._25701_-01ETZ 8.38_6659-01ZTZ

ALS 9,609092_+00 BTS 8,2978_6_+01 ALE

ALEI 1.0_05559+02 BTEI -1.7503127+09

HRS., 57 MINS., W1.550 SEES. G.M.T.

HRS.e 6 MINS., 41.855 SEEs. G.E.T.

-.251222535W3136162-O01

-.7W91512625921_q71÷O00

1.0112578+01 TM 2,0500000+0_ VELG 2.13q8992+02

3.5223783+01 MSFL 6.5265838+01SPI 5.1110000÷02

-_._706672+03 VOX 5.615_76B+00 VDY -1.7961571+02

0.0000000 8MLY 0o0000000 PLCHNG 1.9178_80-01

1.1123697+01 ZL -8.6519371+01 OXL

-_.968601W+00 PAL 6.WOW2691-01 VL

;.2696795+01 DYL -6.6625265÷03

7.9591962+03 PTHL 2._877986+00

-A.609772_+01 DXS -2.7632081+03 DYS 7.3185692+03

-1.6087225+02 VRS 7.9752781+03 pTR 2._82872_+00
1.9W65853+00 LHE 7.g1_0222+00 DSMP 5.0335962+00

-1.9196957+01 oR 5._5_9_92+02 VT 7.9677910+05

-2.2882553+0_ DX 1,0080651+n3 DY -3.8222575+03

-1.086_713+01 V _.8579_9+03 pTH 2._67623+01

-2.2A82552÷01 DX8 2,1123_61÷0_ DYG 9.2301283+0_

1.6589B_q+02 VE 9°_796971"0_ pTE 1,2162095÷00

-7.366801B+01 DXMP -1.7778067+_3 oYMP 7.730R3_6+03

-1,69202q2+02 VMP 7,959_967+03 PTMP 2._877982÷00

-7,366806S+01DXME -2,0157671+a3 _yME _.3713988+03

3.8005757-01 LOA 5.016q_65+nl DRP -5.8579091+00

-2.2796031+0_ DXM 9.6536829+02 DYM 2.B;02695+03

-1.09202_5+01 LOM 1°658_296+02 VM 5.3678529+03

-3.15_5770÷07 RAS -8.6151756+01 LoS 9.0608_8+01

1.132286q+02 RAN 1.7769262+_2 APF 1._386155+02

-2.26636_5+02 IN-P 1.7150901+02 APO -3.967qS1B+06

1.0082_16÷00 SLR 5.61777_1+05 pER 1.8207211+0_

1.22060q1+00 INCS I.W6584_0+02

5.366311W_01 Ap_pS -1._1W91PR+02

I._272961+0_ MAS _.IS056_2-01

RANS -1.7178765+02 APFS -I.75_7715+02

INWPS 1.7379636+0_ APOS -1.0038065+01
SLRS 2.21_;R83+03 PERS 1.9093q58÷01

5._505359-01 WZ -8.3k70276-01 PX 9.q606519-01 PY 7,7250589-02
-8.3_B3_67-01 GZ -5._8985A5-01 SXO -7.9265762-01 sYO -5._199T57-01

2.0621629-07 IGA 0,0000000 MGA -8,537756_-07

-9.966_792-01ALO 0.0000000 ALLV 3.6570175_00

-6._0_k016-02 BTO -8,537756_-07 RTLV 5.8999356-01

5.0905079-02 6MO 0.0000000 GMLV 5.6820_8-02

1.0_05556+02 BTE -1.7505127÷02 AL M 9.3656955÷01

RA6R .18323679522_708+003

TACC 1.872507_÷01

VEX 1.0105866+0_

VOZ -1.1607196+02

TDELV 5,7533005+03

DZL -;.35_$952+0_

AZL -1.2308610+02

DES -1.5518662÷03

AZR -1.0105_56÷02

RSMP 1.0596576+0_

50LSV _.7625259+0_

DZ -2,8237888+05

AZ -1,2629615÷07

DZG -2.8237R_6÷03

AZE -9.15fi2556+01

OZMP -6.5559239+02

AZMP -9._5_2807+01

DTMF -6,55592_5+02

LRP -1,6_68115+02

DZ u 1.$308063+03

ARGM -1.3#23_2_+01

DES -2.3396319+01

RP 1.7500098+05

TFP 3,8119216+01

MTA 1,56_1011+_2

RPS 9,972_367+02

TFPS 8.909_916+01
MTAS 1.15011qq÷02

PZ -q.3_263_0-_2
SZO -2.7922065-Ol

OGA 0.0000000
ALLI 3.335_92n+01

BTLI -9.3171211÷00
6MLI 9.2608762+01

RTM 1.7991769+02

CSM I MOO;i REF. /PHASE 18- 10

MEAN-OF-EPOCH 1969 25 DEC. 1968, 5 HRS. e 57 MINS._ 52.858 SEES. G.M.T.

T .A�IIW7666116013÷O02 HRS. F_OM LAUNCH 3 DAYS. 17 HRS._ 6 MINS., 53.160 SECs. G.E.T.

PHASE ELAPSED TIME ,310270_0+06 SEES,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ ,28896W73_72286662÷000 -.W17R21878W_I79381-O03

ROXyZ -.T87912612WOB62ROI-O03 -.11771W67626091818÷001

GDW THRUST **********

*********************

THETA _.5182_05+00 BETA 3.8097130-01 FUEL 1.1180396+0_ TM

BARE 1.08566_9+01DELV 2.8578133+03 MASS 3._8596_+0_ MSFL

VRX -_.5799036÷00 VRY -6.8q2WD68+03 VRZ -_.W658511+03 VDX

TGO 0,0000000 PC 0,0000000 GMLP 0o00000_0 GMLY

-.2750_7081372127_0-001

-.76829138398170171+000

2.0500000+n_ VELG 8.1585989-07 TACC

6.5265B38+01%P1 3.1_10000÷02 VEX

-8)_585g89-07 VDY 0.0000000 VDZ

0,0000000 PLCHNG 2.0197502-01 TDELV

PAGR .18328W027377213÷0_3

1.9125693+01

I.OI05RBP+O_

O.O0000no

S.9672315+03



SELENOCENTRIC
XL 9.9517533+02 YL -1,W389508+00

RL 9o9967_26+02 DZCL -5oW372331+00

SELE_OGRAPHIC
X!, -9._5_58_7÷02 YS -3o1230222÷02

ALTS 6.1180762+01LATS -5.108R059+00

LTS -1.51_7311+00 LNS 1.137765n+02

LIN 1.6789171+02 LAN W.2907730÷01

GEOCENTRIC

X 2.0209165+05 Y -3.879W525'_

R 2.07050_9+05 DEC -6,3_658q_+(J_

GEOGRAPHIC

XG -l.gq537WO+05 YG 5.0307772+0_

ALT 2.0360669+05 LAT -6.3wTPON_+D _

EART_-MhON PLANE

X_' -9._191205+02 YMP -1.7201179÷02

R_P 9,9967W28"02 DEMP "W.296625q÷OG

X_E -2.07050_0+05 YME -1,7201155÷0_

DIA 6.1110W21+00 LIA -2,6727019+01

PLANETARY cOORDINATES

_v 2,01096_A+05 YM -3.87030_6+_*

_v Z,O6068_g+N'_ OEM -6.350_5_n+r_

XS}_ W.BR971_6*N_ YSUN -7.27W6676÷07

_EOCENTRIC OSCULATING £LFMEr_TS

S_A -7.29_0_31_05 ECC 1.2_2_5÷0f

VH 1,7_I_1h÷03 RNMp --t.TQ_na_÷O_

FA _,2]_5_53+01 EA I._61h_]_01

5ELEI_OCFNTClC OSCULATING ELEMF_JTS

_S -2.9215_56+_ ECCS 1,3_I_521_0n

V_S 3.1230537÷03 RNMPS 5.372666o÷01

TA5 5.2_h200_+00 EA5 2.00W7510+01

SELE_OCEhTRIC UrJIT VECTORS

.X -7.8671382-02 WY 5,_9_363-01

_x 3.B_11298-02 QY -8.3511657-01

_ODY ATTITUDE ANO FORCES
RRAT -3°8080780-10 pRAT 2°9359525-06

XIX 2.6239819--0_ ETX 7.7_326-02

XIY -_,_q_003_-01 ETY -5.39_16N_-01

XIZ -5._2570_5-01 _TZ _.3_6637-01

AL_ 9.h09]_9_0 8TS _,2977720÷0]
ALEI 1.0_057_9÷_2 _T£1 -1.75_I_+C2

THRUST TER_qNATIOr_

89

ZL -Q. u.72W 3R8+01 DXL

RAL -8.2R_.5W51-02 VL

ZS -8,9018339÷01 DXS

LON% -1,6172066+02 VRS

LTE I,gw639_W÷00 LNE

LAP 9,75_8_A2+01 DR

-W.5799036+00

8,17082W7÷03

-2.7910110÷_3

8.1866115+_3

7.91_0262÷0_

W.28W5262+02

DYL -6.A_?U068÷03 nZL -W._658511÷03

pTHL 3.0057910÷00 AZL -1.2301027+02

DYS 7.5305825+03 DZS -1.5878266÷0_

pTR 2.9999893+00 AZR -1.00970A;÷02

DSMP 5.0335976+00 RSMP 1o0596_1_+02

VT 8.1753921+03 SOLSV 5.6090109+00

7 -2.2887879+0_ DX 9.60686_6+02 DY -_.0021183÷03 DZ

RA -I,0R66591+01 V 5,0551_51÷fl_ pTH 2.5W5_837÷01 AZ

lG -_.2887879+0_ DXG

LO_ ].bSR_9_R÷02 VE

2.1560387+S_

9._986o2R+0_

-1.7776027+03

8.17062_6+03

-2.0155621+03

5.6793302+01

9,6526635+02

1.6579729+_

-8,615_609+01

ZuP -7.W895603÷01DXMP

RA_P -1.7006572÷02 VMP

7MF -7._95_15÷01DX_E

DO_ -3.32773_3-01 LOA

_'_* -2.2793155+0_ DYM

[_A_ -1.O918f_S2+01 LOM

7SUN -3.15_5765+07 RAS

-2.935033_÷03

-1.2605362+02

pYG 9.2W61079+OW DZA -2.93501A_÷03

pTE 1.2137366+00 AZE -9.16W6936+01

qyMP 7.9_7255?+03 DZMP -6.66062RS÷0_

PTMP 3.N057909÷00 AZMP -9._686qT+Ol

oYME _.567R27_+05 DZM_ -6,660629_÷_2

_RP -3.87052_+00 LRP -1.6W82152÷N2

DY_ 2.AW0288_÷05 DZ_ 1.5308177+03

V_ 3.367RW50+03 ARGM -1,3W216_7+_1

LOS 9.056136W+01 DES -2.339631A+01

I'IC I.W3_6677+02 RAN 1,7776778+02 APF 1.9857625+02 RP

AP'_p -_.219R097÷02 IN_P 1.717513_+02 APO -I,63620R6+06 TF_

UA 3.751089R+00 SLR 3,97966_+n5 pER _,3_02763÷05 _TA

1.77W0892+05

W.3890_1_+01

toW35WB_A+O_

I_JCS 1.w659500+02 RANS "I,7178_59+_2

APMP_ -I._12R_07÷02 INMPS 1.73R0381+02

_A% 6,_R7616-01 SLRS 2,33_72_÷03

APFS -1.7533573+02 gP% 9,9727517+09

Apo% -6,8W_5623¢03 TFPq 8,9095Rn_÷Ot

ppR5 9.9205623÷00 MTAS 1,38203_÷0_

WZ -8.SW79gRg-01 PX 9,9616030-01 PY 7.5235111-02 PZ

_Z -5.WR730_0-01 SXO -7,1705517-01 SYO -6.1268558-01 SZO

YPAT -2.8576_9-05 IGA 0,0000000

7TX -9.966_790-01ALO 0,0000000

ZTY -6.w_WO7R-02 B70 -1.9850237-_5

ZTZ 5.0905047-02 GMO 6.99_1156-_3

ALE I.OWOS?Pg+02 BTF -1,75031W31_2

-W._7693I_-02

-3.525_5%_-01

MGA -1.985_237-05 OGA 6.99W1136-,3

ALLV W.5163286÷00 ALLI 3.33599_n÷01

RTLV 3.7975276-01BTLI -9.3171161_0n

_MLV 5.8097_73-02 G_LI 9.26087_3+01

ALM 9._516239+01 RTM 1,79911_÷_2
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TABLE IX.- TRANSEARTH COAST TO ENTRY INTERFACE

****** CSM / MOOI_ REF. /PHASE 19- 1

MEAN-OF-EPOCH 1969 25 DEC, 1968e 5 HRS,e 57 MINS,p 52.855 SECS. G.M,T.

T .R911;7666116013+002 HRS, FRO_ LAL_CH 3 DAYSP 17 HR5.e 6 WINS, f 53.160 SECS, 6.E.T. RAGR .1832fl_027372213+003

PHASE ELAPSED TIME .31027050+06 _ECS*

RESTART COORDINATES ( ER AND FRIHR )

RXYZ ,28696_73072286662+000 -._17_21878_R179581-003 -.2750W709437212760-001

RDXYZ -.7879126_2_0862801-003 -.11771_67626094818+001 -,76829138305170_71+000

5ELENOCE;_TRIC

XL 9.9517533+02 YL -1,_38q508+00 ZL -9,W724368+01 DXL -W,5799036+NO DYL -6,842_068+03 DZL -W,_658511403

RL 9,9967426+02 DECL -5,W372331+On RAL -8,28_5W51-02 VL 8,17082_7+03 PTHL 3.0057910+00 AZL -1.2301027+02

_ELE_;O,,RAP_IC

Xh -9,W5W58;7+02 YS -3,123N2_2+07 ZS -R,9018339+01 DXS -2.7910110+03 DYS 7.5305825+05 DZS -1,5878266+03

ALTS 6.1180762+01LATS -5.1088039+00 LONS -1.6172066+02 VRS 8.1866115+03 pTR 2,9999895+00 AZR -1.009709_+02

LT5 -1.5167311+00 LNS 1.1577650+02 LTE
LIL 1.6789171+02 LAN 4.2907750+01 LAp

GE(!C_NTRIC

X 2,0209165÷05 Y -3.87g_525+0_ Z

R 2.07050_9+05 DEC -6.3_658_5+0n RA

GEOGRAPHIC

XO -I.9953740+05 YG 5,03077T2+04 ZO

ALT 2.03h0669+05 LAT -6,_47290_+00 LON

EARTH-MOON PLANE

1.9_6593W+00 LNE 7.91WO262+On nSMP 5.0335976+00 RSMP 1.0596WIW+02

9.75384_2+01 DR _,28;5262+02 VT R.1753921+05 SOLSV 5,6090199+00

-2,2987879+0W nX 9.6068646+N_ DY -4.0021185+05 DZ -2,9350334+03

-1.08665q1+01 V 5,0551251+03 pTH 2.3453837+01 AZ -1.2605362+0_

-P._887679+0W DX6 2.1560387+04 DYG

1*658_938+02 VE 9o_986928+_4 PTE

IMp -9.G191205+02 YMP -1.7201179+02 ZMP -7,4895603+010XMP -1.7776027+_3 ")YMP

R_P 9.9967_26+02 DENP -_.2966259+00 RAMP -1,7006372+02 VMP 8,17082_6+03 PTMP

XU_ -2o07050_0+05 YME -1,7201155+0_ ZNE -7,W895815+01 DX_E "2,0155621+03 DYNE

_IA 6.1110_21+00 LIA -2.6727019+01DOA -3,32773_3-01 LOA 5.6793302+01 DRP

PLANETARY COORDINATES

X_ 2.01096W8+05 yM -3.87930B6+0_ Z_ -2.2793155+0_ DIM 9,6526635+0_ DYM

R_ 2.06068_9+05 DEM -6,3504560+00 RAM -l.q9166_2+Oi L_M 1.6579729+_Z VM
XSI)N 4,88971_6+06 YSUN -7.27_6676+07 ZSUN -3.15_5765+07 RAS -8.6154609+fll LOS

GEOCenTRIC oSCULATING ELEMENTS

5MA --7,29W0031+05 ECC 1.2_322k5+ON INC 1,4546677+02 RAN 1.7776778+_2 APF

VH 1.7821616+03 RNMP -1,79B09_3+02 APMP -2.2198097+02 INMP 1.7175133+02 APO

TA _.2125433+01 EA 1.W610361+01 HA 3.7510898+00 SLR 3,9796603+_5 PE m

SELErJOCEhTRIC OSCULAIIN6 ELEMENTS

S_AS -2.9215436÷03 ECCS 1.3_13521+00 INCS I,_659500+02 RANS -1.7178_59_02 APFS

VH5 3.1230537+03 RNMPS 5,3726669+01APMPS -1.W128807+02 INMPS

TA5 5.2_2006+00 EAS 2.0047510+00 MRS 6.8487656-01SLPS

SELE'JOCF:_TRIC UNIT VECTORS

_X -7,867136_-D2 WY 5o_W9_363-01 WZ -R.3479989-01 PX

_x

g.2;61079+0W DIG -2,9350195+03

1.2137366+00 AZE -9.1646936+01

7.9_72552+03 DZMP -6,6606265÷02

3.0057909+00 AZMP -9,qW68697+01

• .557827_÷03 DZNE -6,6606290+02

-3.87052_4+00 LRP -1.6_82152+02

2.R_0288;+03 DZ_ 1.5308177+03

3.3679_50+03 ARG_ -1,3_21667+01

9.056136_+01 DES -2.3396316+01

1.;857625+02 R p 1.77_0892+N5
-1.6369086+06 TFP ;,3890;l_+N1

4.3_02763+03 _T_ 1._35_R_+02

-1.7533575+02 RPS

1.73flO381+N2 APOS -6.8W03623+03 TFPS

2,33_972q+03 PERS 9.9205625+00 MTAS

9,9727517+02

8,9095893+01

1.38203Q6+0_

-;,_769319-02

3._411298-02 QY -8.55116_7-01 QZ -5.48730_0-01 SXO -7.1705317-_1 SYO -6,126P359-01 SZO -3,323W5_4-nl

9.9616030-01 PY 7.5235111-02 PZ

**_*** CSM / MOO;_ REF. /PHASE 19- 2

MEAN-OF-EPOCH lq69 25 DEC, 196R, 6 HRS,_ 50 MIN5,, 59,695 SEcs, G,M,T.

T ,_99999999q99999+002 HRS, FROM LAUNCH 3 DAYS, 17 HRS,P 59 MIN_,, 59.999 SECS, G,E_T, RAGR ,19659888205960_+003

PHASE ELAPSED TIME .31345733+06 SECS.

RESTART COOROINATE5 ( ER AND ER/HR )

HxYZ -,133017291_6160872+000 -,753_1186603357665+000 -,_79199_307_92_70+000

R[_XyZ -*56167922896181193+000 -o62_28558602851280+000 -,35_50992910597069+000

SELE_OCEhTRIC

XL -_,5810271+02 YL -2,59_7094+03 ZL -1,6503310+03 OIL -3,_6_8756+03 DYL -3.6287876+03 DZL -2,0606320+03

RL 3.1090063+03 OECL -3.20610h3+01 RAL -1.0001257+02 VL 5.7954636+03 _THL 6,0321_90+01 AZL -R,00816_5+01

SELE_OGRAPt_IC

XS -5,9772839+02 YS 2.998Q257+03 ZS -5.6132_5+02 DXS 1,7110561+03 OYS 5,010_612÷03 DZ% -5.51080_6+0_

ALTS 2.1705125+03 LAT5 -1,0_01680+01LO_5 1o01272_4+02 V_5 5°32_990_+03 pTR 5.9861662+01 AZR -8,3889253+01

LT% -1,5171127+00 LNS 1.1332771+02 LTE 1.892851_+00 LNE 7.91_970_+00 nSMP 5,0337832÷00 RSMP 1.0551189+02

LIN 1._789256+02 LAN 4,2433798+01 LAP -1,3627998+02 _R 4,6033967+_3 VT 2.6726125÷03 SOLSV 7.50868_+nI

GEOCENTRIC

X 2,0113716+05 Y -3,9896774+0_ Z -2.3639809+0_ _X -2,3280391+03 DY -7.832_915+02 DZ -5.267052?+02

R 2,06_1_03+05 DEC -6.57_2961+_0 RA -1,121933_+01 V 2.51_1_35÷_3 PTH -5.49609_3+01 RZ -1,221_1_7+07

GEOGF_APHIC

XG -1.d135_11+05 YG 9,56_29_+0_ ZG -2,3639_09+04 _XG _,9854166÷0_ DYG 8,_04122_0_ F)Z_ -5,2670132+_2

ALT 2,0_97025+05 LAT -6.577_2_2+Nq LOr_ 1,521817_+02 VE 9.2103011÷_ PTE -1.2796096+00 AZF -9,0_774_÷nl

EARTH-MOON PLANE

X_P -1.9751517+02 YMP

R_P 3.1090063+03 DEMP

X_E -2.0639071+05 Y_E

OIA 6.111106_+00 LIA

PLAi_ET_Ry COORDINAFES

X_ 2.0159527+05 YM

_ 2.0619319+05 DEM

X_J_ 4.9_17175+06 YSUN

3.0950;73+03 IMP -_.1815211+02 DXMP

-;,02362_6+0N RAMP q.3651466+01 VMP

}.0950475+0_ Z_E -2.1825212+02 DX_E

-2.7202689+01DOA -3,2736935-01 LOA

2.3158375+fl3 _yMP _.76W3_45+03 nZMP -1,0786790+02

5,_98_636÷03 PT_P 6.0321_90÷01 AIM n -8.528_354+01

2.0782591+_3 oYME 1.4070777+03 DZME -1,0786699+0?

5,6283069+01 DRP -3.8731431+00 LRP -1,653145_+02

-3.730207_+0_ ZM -2.1989477+0W DIM 9.36836_2÷02 DYM

-6,121n516+00 RAM -1.0_85126+01 LOM 1.5291799÷_2 VM
-7.27_3522+07 ?SUN -3.15_4_2+G7 RAS -5.6113673+01 LOS

2.8_55387+03 OZ'! 1.5339267+03
3.3656625÷03 ARGM -1.29320_5+01

7.72879_0+01 DES -2,3395307+01

GEOCENTRIC OSCULATING ELeMeNTS

SMA 1._35_95_+05 ECC _.5696322-01 INC 1.W7263_2+02 RAN 1.7911096+_2 APF -5.7986165+00 Ro

VH -2.2257356+03 RNMP 1,7993215+0_ APMp -1.7181712+01 INMP 1,756238g+02 APO 2,6653119+05 TF n
TA -1.6202_66+02 EA -1.2073652+0_ MA -7.855806_+01 SLR 3,8257024+0_ PER 3.7901901+02 MTA

SELENOCENT_IC OSCULATING ELEMENTS

SMAS -2.9_6838+03 ECCS 1.3409867+00 INCS 1,_65967_+02 RANS "1,7178020+02 APRS -1,75328_3+02 RPS

VHS 3.1213766+03 RNMPS 5.32661fl7+01APMPS -I,4125552+02 INMPS 1.7380W01+02 APOS -6.8_66461+03 TFPS

TAS 1.0070430+02 EA5 5,7068775+01 MAS 3.2756293+01SLRS 2.33_6150+03 PERS 9,9365618+00 MTAS

1.727083]+02

3.599999Q+02

9.9727826+02

8,9095874+N1

1,382209_+02
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SELENOCENTHIC UNIT VECTORS

WX -7. 8709536-02 WY 5,W48774R-O 1 WZ -A. 3481663-01 PX 9,961595R-01 PY

QX 3,R360R_-02 QY -8,3513969-01 Q7 -5,_R69919-01 S_(O -7. _730_06-01 sYO

T,5203776-02 PZ -4,4837132-N2

-6.1_50105-01 SZO -3.321_036-01

****** CSM / MOON REF. /PHASE 19- 3

_EAN-OF'EPOCH 1969 25 OEC, 1968, 11 HRS., 50 MINS,, 59,695 SEc%, G,M,T.

T .9_999999_999999+002 HRS. FROM LAUNCH 3 DAYS, 22 HAS,, 59 MINS.e 59,999 SEES, G.E,T,

PHASE ELAPSED TIME ,331457_4+n6 SEES.

RESTART COORDINATE5 ( ER AND ER/HR )

RXYZ -,25700215_06558090+0NI -,30nI0_3187175691_+_01 -,171662_065_325S_0+nQI

R_xyZ -._9R67_}156229788+00_ -.3916729_392879222+000 -,2133_9_233S150_7fl+000

S[LEI_E;_T;IIC

Xt -8.8509f13_N3 YL -I.033%393+0_ ZL "5.911Q391+03 OXL "2.61W9_66+_ DYL

,_L 1.48361_4n4 DECL -2,3_R3321+N1 RAt -1,3_57595÷02 VL 3,682_756+n3 PTHL

SELEL_GLAP,_IC

X_, _.9792539+03 YS to58_2515_0. ZS -I,6106202+03 OxS 1.9637_10÷_3 DY%

ALT_ 1,369765_+0_ LATS -6.2_23436+0{} LONG 7,_266566+01 VRS 3,72511_0+03 pTR
L T -1°S_92R5_+00 LNS 1°107_2_7+_2 LTE 1,5_913qR+O_ LNE 7*908_326+_00S_P

L.a _obT93163_2 LAN 3.955_N1_+01 LAP -1o5_976p2÷02 _R _,6_02_96÷03 VT

GE_EL',T_'IC

1,95_140÷N5 Y -3'91_R170+0_ Z -?.3333611+0_ _X "1.838976R+_3 OY

& 2°00532Rb+05 DEC -6.b81_610+0N RA -Io13_1_93÷_ I V 1,9572_0_+05 pTH

GEOGRAPNZC

XG _,5_97{_3_8_ YG 1,93951_1+85 _G -_,333361_0_ _XG 8,5283_17÷_ DY,

ALT 1,9706909+05 LAT "6.6827223÷_ LON 7°b_5_292+01 VE B._0_8301+0_ pT[

EARTh-_OOPi PLANE

X"D {.79_6996_03 YMP _.318_3+N_ _MP -3._12_?1_÷02 DXMP

R_P t,'_03_1_8+0_ DEMP -1.317_80N+0_ P_P 6._73S17_+01 V_P

XM_ -2,dN_9_69+05 YME 1.3l_3"0_ Z_ "3._12_760+02 DX_E

_IA b.0726871+_0 LEA -3°0552168_01 bOA "3.22_08_2-01 LOA

PLAN_TAI_Y COOROIHATES

X_ 2.0_[3239+05 Y_ -2,8_3_77P+0_ ZM -I,7_21672+0_ D_M 7,7596977+0_ DYM

R_ 2,0689339+05 DE_ -_.83037_÷00 RAM -_.0395873÷00 LOM _,0156197÷01 VM

XSUt_ 5.235_121+06 ySUN -7.272_57_+N7 ZSUN -3*1_365_0+07 RAG -R,588_56÷_1 LOS

GE(',2E.';TPIC OSCULATING ELEMENTS

S_'_ 1.201;_14+()5 ECC 0°9595335-()I INC ?.17189k6+01 PAN 5,76_765]_00 APE 1,593_#62÷02 RP
V_ -2,h_qS?Ib+_3 RNMP 1.75WWOBO÷O; AP_ -1,W931733÷00 INMP T,OWO6011_O0 APO 2,399_190÷05 TFP

T: -1.7771135_r2 EA -I,32153fl5+02 vA -A,oBqq7_3+Ol SLR 9,7079_33+92 PER 2°9033100+02 _TA

SELEr, CFr,T,_IC OSCOLATI_IG ELr_ENTS

SuA_ -2._3225_+Q5 ECCS 1.3_5R272+0_ INC_ I.W662_51+02 RANG "I,718W661+02 APFS -1.750227W÷02 RP_

VN:, 3.1173_4o+03 PNMPS 5,04N_518+01 APMp% -1,41002_3+02 INMPS 1,73fl5144÷_2 ApoS -6,f1785620÷03 TFPS
T_S 1.7860153+02 EAS I,2520400.02 HAS 2.1331646+02 SLRS 2.37879_0÷N3 PEAS 9.9751677÷0D _TA_

S[L_h3CZhT:'IC UPJIT VECTORS

*X -7.60121R_-02 WY S°W_5_5[I_-N]

QX 3,210991_-P2 OY -B*35_676_-0]

RAGR °271RO_21695n;;5+O03

-?.2766792÷03 %ZL -1,2;0137p+0_

R,133_237÷01 AZL -6.557951_+N1

3.1515986+03 DZS -2,9600990+02
7,77;_379+01 AZW -R,2751976+01

5°03_6965+@0 _SMP 1.02968q2+02

7,9079309+_2 SOLSV _,9310215+01

5,9_59_1÷02 07 3,091_7_q÷N?

-6,_06007_+01 AZ 6,92_T09?÷_1

-?,IBROWOB+O_ DZG 3.0g_27_31_2

-1.26W_09_+00 AZE -R.gqWSfl_l+nf

2,15A_;37÷03 3yMP 2.9_379_7+03 OZMP -2,56782_n_1

3,6822757+_3 nT_ 8.133_232÷nl AZMP -_.3993P_2+_1

1.923311_+_3 _Y_E -3,619_212÷02 D_Mr -2,56782_?_1

5,33977_9_01 DRR -3.66_7256+00 LAD -1,68_32_q_07

2.8711387÷03 DZM 1.5;929_+0_

3,353_832+03 ARGu -1.01776_÷01

?.3133270÷00 DES -2,3389_n_N1

_,863R31_7+02
1,67_6160+_

3,59999o_+02

*Z -_.3512177-_ 1 PX 9.q6WB_o=-nl PY 6.956S65W-07 P7 -_,7723RuS-02

OZ o5._7990_6-01 SXO -7,18_OROg-N1 sYO -6,1109_|6-01 SZO -3,3126219-01

*,,*i* Cur / _IOC'. 4EF, /PHASE lO-

_[AN-OF-EPOCH 196Q 25 OEC, 1968, 16 HRS,, SO MINS,, 59,695 SEES, G.M.T.

T .9999999909Q9999+002 _RS. FHOu LAUHCH _ DAYS, 3 HRS,* 59 _INS*, 59,qgg SEC_. G.E.T.

_ASE ELAPSED TI_E .3_qW573W+N6 SEES.

RESTART C03RDINATE5 ( [R AHD ER/HR )

RxyZ -,W75W5081_71525372+OOl -._8759_WOfi5_7W223_+O01 -,273589656ROW61?PO÷DOI

_:.X_Z -._281195_663786213+000 -.367R7757821202613÷000 -,1970057161012W2_8÷0_0

SELF!_OCEhT-IC

XL -1._37_210+0_ YL -1,_792_27+NW ZL -9._22356÷03 DXL -2,_885326÷03 DYL -2.109_003÷03 O2L -1,1W51361_03

PL 2.5_7605_÷DW DECL -2°16R6750+01 PAL -1,3W277S6÷0_ VL 3,W573513*_3 PTHL 8,431_9_6÷01 AZL -6.W_179S6÷01

SELEhOi_'_PW_:C

X_ 1,1_11R556÷_ YS 2,2S72191+0_ ZS "2oWW_3_99÷03 DXS 2,1820R98+0_ DYS 2,TWg?3w7÷03 DZS -2,70679A3_0_

ALT% 2.w357559+0_ LAIS -5*5_961P6+{)_ LONG 6,37966_+01 VRS 3,5203799÷_3 pTR 7,7757W61+01 AZR -R,S21131_6_N1

LTS -1.5_1_871+00 Lt_S 1.0R?5a32+_2 LTE 1.2_37_R3+00 LNE 7.R82_9_3÷_0 ,)_MR fi,035_?07+00 _SMP 1,00_5_1+_2

LIN 1,_B16333+02 LAII _°617621_+_1 LAP -1,2_86290÷02 DR 3,WW03220_03 VT 7,_6W_Tgw+02 SOLSV q,5_5_1

GEOCE'ITRIC

X I,RO_IR_5+(;5 Y -3,709021_+0u Z -2,_236117+0W OX -I,R736336+03 DY 7._0609_3÷02 DZ W,15795_2+02
R 1.9_o821W,_5 DEC -6.558_96_+(_ RA -1.1056201÷01 V 2,_718926+03 pTH -7.7537_79÷01 AZ 6,SW3566_+N1

XG 1.93297_9+0_; YG 6.52_2_R÷0_ ZG -_°_236117÷0_ OXG 8.912652_+02 DYG -A,5306_51÷0_ DZG (_.157_9_(_+D_

_t_T l . ;12]_35*_5 LAT -6°550?667+9 rl t ON 1.93W2WA1+Oh VE

E A_ T_-_(,_)rJ PLANL

_,_ I,_D_77_ ÷fl_ y_ 2,1_I_ 5_5_¸¸!_ 7'_P -_,I_827_+02 DX_P

_ !_ Z,5_76nh ',_ DE_' -q025q_l-_I RAMp _.o_SNCJ_+01 V_P

OIA 5.;_509_I_00 LIA -3,65235_9_01 DOA -3.1581_63-01 L_A

_L_'JFTARY COOHDINATES

_ 2.0619256+n5 Y_ -2,02977_7÷0_ ZM "1.2_13_2÷0_ DXM 6°_89901+02 _yM
_!' 2,U758508÷N5 _£w -3.539N2_÷0_ RA_ -5.6_213_R+09 LOM 7,368_123+n0 VM

XSJJ 5,5290303+N6 YSU_ -7,2706_R2÷07 ZSUN -3,1_2fl312+07 RAG -8,5651758÷N1 LoS

GEOCG;TRIC OSCULATI_G ELFME;_TS

5"_ 1.1_7620_+_5 ECC 9,86173_I-01 INC 2.637222_+01 RAN 2,_73766_÷0_ APP

#H -_.RN_6135+(_5 RNMP I_7166_I+02 APMp -_,2A_592+00 INMP 3,2239909÷00 APO

TA -I,75577_3+N2 EA -I°30_I0_3_0 ? MA -R,73896_3÷01 SLR 3.2731539÷h3 pER

5FLE_OCENT_IE OSCULATING ELEMENTS

5_^S --2Q3_,J_22*n_ ErCS

VH% 3.11_2513÷_3 RNMPG

RAGS ,3WTOOq551Bq_285_NO_

1.6011813+_2 RP 1,6_012Q+03

2.358759R+N5 TF p 1.692216P÷02

2°851S7_3÷02 _TA 3,sggR_p

1.}77nR_+nN TNC% 1,_682009+0_ RAH_ -1,72_8_6÷nP aPES -I,7351380÷02 RPS

_,7229_16_01 AP_PS -1,396_7_0÷0_ IN_PS 1o7_11_3_÷N2 APOS -6,98_N631+03 TFP%

2.RRgQO95÷03 DZ:_ l*56N931S+CX
3,3h1_BW1÷03 ARGM -7,_W23fl_q+N_

2.873_919+02 DES -?,33f131_P+01

2,19_qfl30+_3 DY MP _.6711_75+03 _Z_P -2,0_933_1_nl

3,_57_513÷03 _T_P _,_31N926÷01 AZ_P -R,_1f173_?_1

1,Q630596÷03 3YME -6,623_1_÷n2 _TM_ --_*089332_÷nl

5,029_89÷N1 ORP -3,RO69677÷nO LRn -1,72973_2÷_?

1,1_789R7+0_

8,905995_+01

8,5312|22+N_ pTF -I.35RP0_6+00 AZE -R,9875DT9+DI
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TAS 1.3058017+02 EAS 1.5069162+02 MA5 5.9382783+02 SLRS 2.633566_+0] PFRS

SELENOCENT_IC UNIT VECTORS

wX -7.W922833-02 WY 5.9218575-01 WZ -8.3695651-01 PX 9.9722600-01 PY

OX 1.17_2_1-03 GY -8.3923553-01 QZ -5._376666-01 SXO -7.2335131-01 SYO

1.000_921+01 MTAS

_.1_51_59-02 PZ

-6.0708591-01 SZn

1,3656651÷02

-6,18216_0-02

-3o2095289-01

$***** CSM / EARTH REF. /PHASE 19- 5

MEAN-OF-EPOCH 1969 25 DEC* 1968, 21HRS,, 50 MINS., 59.695 SEC5. G.M.T,

T ,109999999999999÷003 HRS, FROM LAUNCH % DAYSp 8 HRSop 59 MINS._ 59,999 SECS. G.EoT,

PHASE ELAPSED TIME

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .53955859292091752÷002

R{;XTZ -.5_3_90910010670_÷n00

6_OCL_TRIC

X 1.BW09891+05 Y -5.9629255+DW

R 1.88_9_I_+05 DEC -6.371066_+0_

GEOGRAPHIC

XG 5.5186568+0_ YG -1.7901258+0_

ALT 1.8509639+05 LAT -6.3718392÷00

EARTH-MOON PLANE

X_P -I.86_3389÷05 YMP 2.776_990÷09

R_P 1.8849018+05 DEMP -I.w196745-01

XuC .1.66_538_+05 YME 2.776_990÷04

PLANETARY COORDINATES

xv 2.0777575+05 YM -1.1717182+09

;_ 2.08266_3+05 DEN -2.2501_57+00

X_,UN 5.8225683+06 YSUN -7,2686457÷07

GEOCE'_TRIC OSCULATING ELEMENTS

SMA 1.1817822+05 ECC 9,8052029-01

V_ -2.7267988÷03 RNMP -1,1638_63+01

TA -1.7938252+02 EA -1.273_745+02

SELENOCENTRIC oSCULATING ELEMENTS

S_AS -2.9588533+03 ECCS I.W6OB8W8÷OD

VF_S 3.1138375+03 RNMPS -1.363533W+02

TA_ 1.2831056÷02 EAS 1.6985965+02

GEOCENTRIC UNIT VECTORS

WX 1,9721806-02 WY -W.3805950-0I

_X -3.0827966-01 GY -8,5777317-nl

• 367W573W+06 SECS.

-.10053_q_65300_765+002

.15_016_91052298;9+000

Z -2.0_16205+09 DX

RA -1.0651862+01 V

ZG -2.0916205+09 OX8

LON 2.8713365+02 VE

-.607339760565391_W+_01

.81n96615536937992-001

RAGR ,622198867391256+002

-1.9966113÷05 DY 8,7723595÷02 DZ _.7139069+02

2.2311899+05 pTH -7,5855017÷01 A? 6o_731_55+01

-7*9971099+09 DYO -2.2276609+09 OZG W,71603_÷02

8,2555552+_W pTE -1.50209N0+00 AZE -8,9838575÷01

ZMP -_._7090_0÷02 DX_P 2.0597686+03 DYMP -8.5793823÷02 DZNP -1.901993_+_1

RA_P 1.7155013÷02 VMP 2.2511699+03 PTMP -7.5855019÷01 AZMP 9.2562763÷01

ZME -_.67090_0+02 DXME 2,0597686+03 _yME -8.57_5825÷02 DZME -1.9019_3_+01

ZM -8.1770238+03 DXM _.5398630+_2 DYM 2.9010_69+03 DZM 1,5689199÷03

RAM -3.227685R+00 LOM 2.9_557_2+_2 VM 5.3299966÷03 ARG _ -W.7256827÷00

ZSUN -3,1519619+07 RAS -8.5_2008_+01 LOS 2.1256502÷02 DES -2,5576583+01

INC 2.6008099+01 RAN

ApMp -2.W956960+00 INMP

MA -8.2702193÷01 SLR

INCS 1._7296R6+02 RANS

APMPS -1.3651679+02 INMPS

MAS 5.7635697+02 SLRS

2.5777927+_0 APF 1.5972575÷02 RD 2,3020788÷05

2.5666922+00 APO 2.3_05_36+05 TFP 1.70026_7+02

_.5593107+03 pER 2.83057_7+02 MTA 5,5999999÷02

-1.7289568÷02 APFS -1.7011789÷02 RPS 1,559_77;÷03

1,7_68_90+02 ApOS -7.23220_2+05 TFPS R.8975816÷_1

3.3352130+03 PERS 1.0008911÷01MTAS 1.3519761+02

-9,5109130-01 PY 2.689_873-01 PZ 1.5196013-01

0.0000000 sYO 0.0000000 SZO 0.00000_0
wz 8,98732n7-01 pX

_Z -;.1152567-01 SXO

****** CSM I EARTH REF. /PHASE 19- 6
_EAN'OP-EPOCH 1969 26 DEC. 1969, 2 HRS._

T .I09999999999999÷003 HRS. PROM LAUNCH _ OAY_ 13 HRS.D

PHASE ELAPSED TIME .385_573_÷06 SEC5.

_ESTART COORDINATES ( ER ANO ER/HR )

HXYZ .51670716123799667÷002

_LXYZ -.371_60263C9762923+000

GEOCENTRIC

x 1.7795051+05 Y

1.8183_w_+05 DEC

GEOGRAPHIC
XG -I._262789+05 YG

ALT 1.783906W+05 LAT

EARTH-"OOPJ PLANE

X_P -I.7870870+05 YMP

_'_P 1._18_WWW+05 DEMP

XvE -I.7_70870+05 YME

PLANeTaRY _JORDINATES

X_ 2.0888286+05 YM
RM 2.08935?0+05 DEN

-.926802_8157_15152+001

.162881_72_1305708÷_00

-3.1918_62+0_ Z -1.9;57_77+09 OX

-6.1_27R51+00 RA -1.0168849+01 V

-9.6901_79÷0_ ZG -1,9;57_77+0_ DXG

-6.1_35579+00 LON 2.12_1093+02 VE

50 MINS._ 59.695 SECS. G.M.T.

59 MINS.) 59.999 SECS. G.E.T. RAGR

-.569978311789012R6+001

.86072929003501587-001

.137920221625965÷_03

-2.1591888+03 DY 9._678193+02 DZ 5.1199192+02

2._125872÷03 pTH -7.5539980+01 AZ 6._13211+01

-_.0709361+09 oYG 6.8389745÷04 DZG 5.12058_8+_2

7.9588095÷0_ pTE -1,6805311÷00 AZE -R,9810123÷01

3.3566256+0_ ZMP -5.211975;+02 DXUP 2.1813685+03 _yMP -1.030;618+03 OZMP -1.77732_6+01

-1.6_2288_-01 RAMP 1.69362_6+02 V_P 2.q125872+03 PTMP -7,5339985÷01AZMP 9.22962n8+01
3.3566256+0_ ZME -5.2119759÷02 DX_E 2.1613685+03 _yME -1.0309816÷03 DZMF -1.77732_6+fll

xsUrJ 6.1160206+06 YSUN -7.2665_53÷07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1.17_3319+05 ECC 9.7716167-01

VH -2.6353256+03 RNMP -1,_726_72÷01

TA -1,73_2689+02 EA -1.2376900_02

SELEI_CENTPIC OSCULATING ELEMENTS

S_A_ -2,9301573+03 ECCS 1.6355503+0_

VHS 3,118_600+03 RNMPS -1._0_056+0_

TAS 1.2302363+02 EAS 1.7171_15+0_

_EOCET_T;_IC uNIT VECTORS

*X 1._798785-02 WT -_.9213302-01

QX -3.15W0355-01 9Y -8.5372961-01

-3.1107661+03 ZM -3.521fi766÷03 DXM

-9,6583887-01 RAM -8.532083_-01 tOM
ZSUN -3.1510500+07 RAS

INC 2.o265936+01 RAN

APMP -2._8106q6+00 INMP

MA -7.7227625+01 SIR

INCS I.W785696+02 RANS

APMpS -1.31W663U+02 INMPS
MA5 7.6_21_B0+02 SLRS

2.9357923+_2 DY M 2.9073563+03 _Z v 1.57329nP+05

2.2172657÷_2 VM 3.318757_÷03 AROM -2.0269911÷0_

-8.51R8953+01 LOS 1.373908_÷02 DES -2.536966_+01

2._281901÷n0 APF 1.59_3372÷02 RP 2.69111U_+03

2.302068_+00 APO 2.5297527+05 TFP 1.70_5610÷02

5.3207660+03 pER 2.8181878÷02 MTA 3.59999_°_02

-1.7390610÷02 ApFS -1.6_556_3÷02 RP% 1.6622622÷03

1,75_9283÷02 APOS -7,7225768+03 TPPS 8.88_72_7+nl
_.9080859+03 PERS 9.96_685_00 _TAS 1.27691_*07

-9.W877239-01 PY 2.7507113-01 p7 1.5595671-01

0.0000000 sYO 0.0000000 SZO O.O0000nO
wZ 8.96753_3-01 _X

GZ -R.1;32635-01 SXO

=_**** CSM / EARIH REF* /PHASE 19- 7

MEAN-OF-EPOCH 1969 26 DEC. 196A, 7 HRS.e

T .119999999999999+003 HRS. FROM LAUNCH W DAYS, 18 HRS,_

PHASE ELAPSED TIME .40395739÷06 SECS.

RESTAm[ CO_I:_INATES ( ER AND ER/HR )

_<XfZ ._97332307_7510153+002 -,8_281217769188696+001

_'i)XYZ -.W0_287361388935._+_0_ ,17_85600185572696_000

GEOCE_JT_IC

X 1,7127799+U5 y -2.9025fi91+09 Z -1.7889008+09 _X

_0 MIN5._ 59,695 SECS, G.M,T,

59 MINS., 59.999 SEC5. G.E.T. RAGR .212625556517_6÷003

-.519_3533671971653+001

.93982853852176798-001

-2.3500031+03 OY 1.00W7609+03 DZ 5.9629_9÷0_
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R 1,7_63863÷05 DEC -5,87937_+0n

GEOG,_APHIC

X_ -1.2860313+05 YG 1,167RqA5+05

ALT 1.7119_RI+05 tAT -5.8801_35+00

EARTH-_OON PLANE

X_P -1.7035703+05 YMP 3.8_29239+0_

RMP 1,7_b3863t05 DEMP -1,87670_3-01

XML -1o7035703+05 YME 3.8_20239+011

PLANLTARY COORDINATES

X_ 2.0951596+05 YM 5.5020019+03 ?_ 1.1_09592+03 D_M 1.3_00985+R2 OY_

R_ 2,0959129+05 DE_ 3*I190_51-01 RAM 1.50_2723+00 LOM 1,_8_7871÷n2 VM
XSIl_ b._093839÷06 YSUH -7,26_3_66÷n7 ?_{I,j -_,1_00955+07 RAS "8*_957606÷01 LoS

GEOI,_IPlC OSCULATING ELEMENTS

hv_ 1,175938_÷05 ECC g,T_Qg9_7-Ol IHr _.b_02113+01 RAN 2o35_1_03÷00 APF

V,4 -2.5373381+03 RN_P -1.766_I_3+01 _p_p -_._767597+00 IN_P 2.16212_1÷00 APO
TA -1.725_257+02 EA -1.19R3729+02 _A -?.1379060+01 SLR 5.8062252+03 pER

<,CL_IJCENTRIC OSCULATING ELEMENTS

_n_, -2.9062569+03 ECCS 1.957_00q+0_ INCS I._R50g"I+02 RANS -1o7500235+02 APFS

_i_'_ 3.1312565+03 RNMPS -1,_5002151_p AP_n_ -1,2516051+02 INMPS 1,7635_23÷02 APOS

TA3 1,157_150+02 EA5 I,TP_lB2+O? MAL q.0209703+02 SLRS 8*2297378÷03 PERS

GEOCENTRIC UNIT VECTORS

_X 1._257W13-02 _Y -_.W_P9330-01 _Z 8.95695_5-01 PX "9,U723213-01 PY

_X -3.2002709-01 GY -_,513111_-01 Q? -_,1575_n_-01 SXO 0,0000000 sYO

RA -9.o183396+00 V 2,6135219+03 pTH -7,5279363÷01 AF

2G -1,7BBgOOT+Ow DXG 5,318_2W+0_ DY G

LON 1,3775610+02 VE 7,6_15766÷0W pTE

5._B67911+09 DZG

-1.6956203÷00 AZE

6,_21_8R7÷01

5,_627076_0_

-8,97032g_+01

ZMP -%7202205÷02 DXMP 2.3196085+03 DY_P -1.2036225+03 DZMP -1,668117_+_I

RAMP 1.6728795÷02 VMP 2.6135219+03 PIMP -7,5279363÷01AZMP 9.215397A+01

7MF -5.7202205+02 DXu E 2,319S065÷03 _yME -I.2036225÷03 h?ME -1_66Bl17_÷0|

2.9062556+03 pZu

3.3078881+03 a_GM

6.2W1663_÷01 DES

1,57_I166+_3

6,5_71_-01

-2,3362W_1_01

1.5922_22÷02 RP 2,93986_+0_

2.322_782_05 TFn 1,7070790_02

2.809605"÷_2 MTA 3,5999_o9÷0P

-1,5729W75+02 RPS 2,78268_5+n3

-_.5951992÷03 TFPS 8.R695|n2÷01

9._2_019+00 MTA_ 1,2072117÷02

2,7905699-01 PZ 1,57720n3-01

0.0000000 SZ_ O,O0000nO

Ill=** C5_' / EARTH REF. /PHASE 19" 8

MLAN-OF-EPOCH 1969 ?6 OECo IgbA, 12 HRS._ 50 MINE., 59.69% SECS. G.M.T.

T ,119990999q99999÷003 HRS, PROM LAHNCH W DAYS, 23 HRS,, _9 MINS,e 59,g9q EECE. G,E,T,

PHASE ELAPSEO TIME ._214573_}06 SECt.

RESTART LC�NDINATES ( ER AN_ ER/HR )

_XYZ ._76203_3311_875R6+002 -,75_1092995011_301÷001 -,WTlO7639297IflSS_2+001

h, xyZ -,_16356_300709015÷000 ,181R3791_65713_92+q00 ,9939RWGTTqlq2R75B-_OI

RAGR .267630891_096_6÷003

.E3Cr'_TkIC

x 1.hW00129+_5 Y -2,5971023+F;I Z -I,0_236'.._+0_ _X "2,5670976*03 oY 1,0560701÷03 _Z

R 1.66d3561+05 DEC -5.5_0_I_q+01, RA -R,gqB55n1+O0 V 2.R356655+n3 pTH -7o540R620+01 AZ

GEOGrApHIC

_i 7,_9420q_+0_ YG 10_17(_R+O_ 7G -I.(,_2_5_=?÷0_ DXG 6,38_76÷0_ _YG -3,532527R+0_ DZO

•,," I°_739179+0% LAT -5,EB11_h1+On LON 6,31705_i+01 VE 7,_9_058P+0_ pIE -2,154_0_+00 AZE

X,,i -I.-137957÷05 Y_P _.231?R33+Oa ?Mp -6.1_712_÷02 DX_P 2,_7_4932+03 nYMP -I0306_7_2÷03 OZMP

R_ I,o6_356_+05 DEeP -2,i2B2633-01 RAMP 1,6530_7+02 V_P 2,B356655÷03 PTMP -7,5_0R62_+01 AZMP

X_E -1.61_7967+06 YME 4,23]78_3+0_ ZME -6.19712R_+02 DXME 2,_73_93P+03 ny_E -1°3B6_742+0_ _?_F

_LA'_ETA_Y cO0_IrJAIES

x" <_.,)9_7799+05 Y_ I._I/)_:_?_+_ r_ 2_ 5,8nI07_7+03 O_M -2._UAI_÷01 DY _ P.RgR769p+03 _Z '_

I' 2.1023172÷05 DE_ 1,5_I_r;32+0_ RA_ 3,_766_q÷00 L_M 7.6016777÷01 VM 3,297_I_7+03 _G _

X_Or, _.70265_9+06 YSU_ -7,262_R01+07 ?%l_tJ -3,1_90_qS+07 RAS -8,_726709÷01 LOS 3._74u2_0+02 _E_

5,77773_7._p

6,_0677_E+_1

5,T7723_p+_p

-R,g75_Tnu÷01

-1,55658_6+01

g,2066472+01

-I,5565_3_+01

1_571_S_7+_3

3,31921¢,7+_

-2.3359_n_+01

GEOCENTRIC OSCULATING ELEMEHTS

S_A 1.174127_*05 ECC 9*7353971-01

VH -Z._342728+03 RNUP -2.056_56_+01

T_ -I.7166190_02 EA -I.I561829÷02

SEL_,OC_?_T_IC OSCULATING ELE_£NTS

SvAS -2._61)0547+03 ECC5 2.5_73967+0_

V_5 3.15_4_67+03 PNMPS -1.5_05172+07
_A_ I.u7852_0+02 EAS 1.6011979+02

_EOCE'_T_IC IJNIT VECTORS

_x Io7_7607_-02 WY -_._56939_-01

QX -3.>32_i02-01 QY -_*_Q_qgRI-01

INC _.0W851_2+01 RAN 2,310112_÷00 AP _ 1,59067_8÷02 pn 3,10677"I+0_

_PMP -2,_565270+00 IN_P 2,0773R91+00 APO 2,3171R7_+05 TFP 1,7_62R_+02

MA -6,5322018+01 SLR 6,1313430÷03 pER 2,803117_+02 _T_ 3,Egqgg_q+02

INCS 1,_908370+02 RANS -1.759R524+02 ApFS -1.W940085+02 PPE q.29693?n+n_

Ap,,_ -1.1801_o0÷02 IN_PS 1,7710987+02 Apo5 -1.0017046÷0_ TFP_ 8,86_16A_+_1

MAS 1o176331R+03 SLRS 1,50_gs79÷q_ PERS 9,609_236+00 _TAq 1.1355_÷02

WZ R.gSO_C)7?-01 PX "9._613p2_-01 PY 2.A186_qa-01 PZ I15932966-01

QZ -4,16533_-01 E_O 0,_000000 EYO 0,0000000 SZO 0,0000090

i*,,*i* C3_ / EARTH qEF. /PHASE 19- 9

_,'EAN-OF-EPOCH igGq 2(" _='C. IgbFi. 17

T .I?u_-)_gg�q(19gggg+qN3 HRS. F_P,_ LAUHCH 5 DAYC., u+

P_ASE ELA;>'sEL_ TI"E .u-39U,57_3+06 EECF..

RESTART C:>_IVDIhATE% ( FR API_ ER/HP )

_XYZ ._5306740376827573+002

_xYZ -o"_3fi8109266877982+000

HRS,, sO MINE,, Sg. Gg5 EECS. G,M,T.

HRK,, 59 MINE,, 59,qqg 5ECS. G,E,T, RAGR .3036226301A9605÷_01

-,661062089_7610392+h01

.10_B59_6_q(312021+000

IrJC 2.65396qi÷01 RAN

_tl -5.9136_*_q+01 SLR

GEOCELTRIC

1._60_02g+05 Y -2.276653q+04 Z -1.4_670S_+Q_ _X

l.f_R30_60+n5 DEC -5,2_1766_+0L _ _A -_.30097_7÷00 V

GE_OFAP_!IC

XG l°'J_61b_6+O_ YG -3°0999619÷I}(i ZG -I.4_670_3+09 _XG

ALT 1.6_91077+C_ CAT -5,2425258+n0 LON 5o_06_279+02 VE

EART_-rSCON PLANE

X_ _ -I.5177B30+05 Y_P 4,51_626B+04 ?MP -6,b_06610+02 DXMP

_P I,_835461+05 _EMP -2*4027276-01 RAMP 1,63_31_9+02 V_P
X_£ -I,5177830+05 YME 4,515626A+09 Z_E -6o6406610+02 DXME

PLAHE_>Y COORDINATES

X_4 Zo_037280+05 y_1 2,2_7n566+0'I Z_ 1,0440233÷0_ DXM
_ Z.I_5562÷05 DEM 2 Ra(_606+_n RAM 6.17982_÷00 L_M

X%U _..996_295+06 YSUN -7,259_55_÷07 ?ELJN -3,1_805°0+07 RAS

GEOCLNTPlC OSCULATING ELEMENTS

5MA 1,172601_+05 ECC 9,725_-01

TA -1.7074513+02 EA -I,i111631+0_

-._20073759277_67C9+0_1

.10_5g2_63_3179176+000

-2.8126580+n3 DY 1,106_760+03 D" 6,07_62_I+n?

3,08_066_+n3 pTH -?,56n7552÷n1 A7 6o3o_61_+_I

-1,6_05363+n_ _YG -6,725305_+0_ _Z n 6,07R2_n_+np

6,9246735+04 pIE -2,_715251+n0 AZr -R,97212n3+01

2,6_3_309+03 _yMP -|,5855666÷03 DZMP -1,_3217_+01

3,0828660+03 PTMP -7,5607556+01 AZMP 9,2_07563÷nI

2,6_3_309÷03 _YME -1,505S666÷03 DTM_ -1,W321700÷01

-1,0136101÷_2 DYM 2.RRS0296+n3 n7 _ 1.56558="+_

3,1_35065+_0 VM 3.2873569+03 A_ _ 5.9679716+0n

-6,449S636÷01 LOS 2.72_6813+_2 _rq -?.33_6861+01

2o2836_62+_0 APF 1,589_695÷02 RP 3.22217_1÷03

2,_2|_C77+_0 _PO 2.31_!40o*nR T_P 1.7_61_+0_
6,35581_8÷n3 pER 2.7979_06÷02 MTA 3o5999_+09
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SELENOCENTRIC OSCULATIN5 ELEMENTS

SMAS -2,7830933÷03 ECCS 3,367613B+On INCS 1,wgS315A40_ RANS

VHS 3.1997921+03 RNMPS -I.5542515+0? APMpS -I*13315_9+02 INMPS

TAS 1.0048756+02 EAS 1.6027651÷02 MAS 1._1614_n+03 SLRS

GEOCLNTRIC UNIT VECTORS

_X 1.7804161-02 WT -4.46W62Rl-01 WZ R.9462505-01 PX

OX -3.2567851-01 QY -8.4855_35-01 QZ -4.16991AI-01 SXO

-1.767608_÷02 ApFS

|*7769485÷02 APDS

2,_779q77_04 PERS

-9.4531289-01 PY

O.O0000OO SYO

-1.;18_657÷02 RpS

-1._155;77+0_ TPPS

9,2237896400 MTAS

2.8393596-01 pZ

O,ROO0000 SZD

6.5892902+03

8.87160_4+01

1,0727477+0P

1,6051121-01

O.O0000flO

****** CSM / EARTH REF. /PHASE 19 ° 10

MEAN-OF-EPOCH 1969 26

T .12999999999999g÷003 HRS. FROM LAUHCH

PHASE ELAPSED TIME .W57457x_÷06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

HXYZ .4_771893155498R36+002

RDXYZ -,53192947851536850+000

GEOCENTRIC

X I._730355÷05

t_ I.W911325+05

GEOGi_APHIC

XG 1.1006487+04

ALP 1.4566940+05

EART_-MOON PLAHE

XV_) -I._15_977+05

R_t_ 1._911325+05

X_E -1.415_977÷05

PLAIJETARY COORDINATES

X!_ 2.0Ro0518+05

q!_ 2.1146175+05

_EC. 196_, 22 HRS*, 50 MINS,, 59,695 SECt, G,M,T.

5 DAYS, 9 HRS.. _9 MINS., 59.9qQ SFrR. G.E.T.

-.S63R73134nB349435+O01

.19R;31_08_8266616+000

Y -I,9419415÷0w Z -I.2621869+04 DX

DEC -_.B556799+09 RA -7.5101W50+00 V

YG -1.48169R6+Oh ZG -1.26218_9+04 nXG

LAT -4.8564271+00 LON 2.7424R29+02 VE

YMP 4.6RR205S+O_l _Mp -7,0457853+02 DXMP

DEMP -2,7073064-01 RAMP 1*6167_5+02 VMP

YME 4*68B2N55+O_ ZME -7°0_57R%3+02 DXME

YM 3.11Rq317÷0_ ZM 1.5072_3+04 DXM

DEM 4.0B73600÷00 RAM R.50350qq+O0 LON

XSL*N 7.2889043÷06 YSUN -7.2571628+07 ZSLIN -3.I_69771÷07 R_S

GEOCENTRIC OSCULATING ELEMENTS

S_A 1.1714836+05 ECC 9.71B0272-01 INC 2.65770_4÷01 RAN

W_ -2.2131_07+03 RNMP -2.6165521÷01APMp -2.3964333+00 IN_P

TA -1.6q75_55+0_ EA -I*06306_8÷02 MA -5.2_661n2+01 SLR

SELL JCCF_TPIC OSCULATING ELEMENTS

SVAS -2.6660036_03 ECCS 4.6_6R_26÷On INCS 1._985714÷02 RAMS

VHS 3.2693_37+03 RNMPS -t.60RR718+OP APMpS -1°0R850_5+02 INUPS

T_S 9._110790+01 EAS 1.50_R978+0P MAS 1.b9648fi_+03 SLRS

GEOCE_TPIC UNIT VECTORS

,x 1.7_95957-02 WY -4._7_5150-01 WZ 8.9_33317-01 PX

_X -3._7_9283-01 OY -8.4772199-01 OZ -_.1727169-01 SXO

-.366_9573567_91p_76+_91

.1097152_3442R_3_0+000

-3.0919491+03 DY 1,15_4226+_3 D?

3,3611379+03 pTH -7,_R12522÷01 A7

-6*5151582+_W DYG -1.61_6111+03 _ZR

6,5174709+0_ pTE -2.R65_R63÷O0 AZE

2,R346915+03 nYMP

3,3611380+03 PTMP

2,_346015+03 oyME

-1,R06133_÷03 _ZMP

-7,5812522+01AFM p

-1,_061334÷03 n?ME

RA_P .782415611933271+_02

6,37742%6÷02

6,383R4_÷01

6,377_7a_+02

-q,96RO4q3+Ol

-l,2_53872+_!

9.1965296+01

-1,2RS3R77÷_1

-3.3657057+_2 DY M 2,R65175%+03 nZ_ 1.5559755+_

2,9026195+02 VM 3,2777385÷03 ^_G _ R°6_1_3_+00

-8,_264594+01 LOS 1,974o380÷02 _E% -2,33385_+01

2,2667960+_0 APE 1.58R5273+02 RO

l°q83RS22÷Ofi APO 2,309q346*05 TFP
6.5133741÷_3 pER 2,793_551÷02 MTA

-1.7732530÷n2 APFS -1.3504249+02 RPS

1,78114R2÷02 ApoS -1.5161143+04 TFPS

S,5896746+0_ PFRS _,647_641+00 _TAS

-9,446B792-01 PY 2,R550367-01 PZ

0°000000_ sYO 0.0000000 SZO

3°3_32591÷_3

1.7102W9_÷_2

3.59999_q÷OP

9,829135_+03

8.92471_3÷01

1,02319%2+02

1,61407_1-01

O,O0000qD

****** CSV I EARTH REP. /PHASE 19- 11

MEAN-OF-EPOCH 1969 27 DEC° 196A. 3 HRS. e

T .13_999999999099÷0O3 HRS, FROM LAUNCH 5 DAY_' 14 HRS.'

PHASE ELAPSED TIME ._754573_+06 SECS°

RESTART COORDINATES ( ER AND ER/HR )

FxYZ .39977304320798236+002

_LXYZ -,5_729108635391222+000

.zL.C: .T'IC

i._7_7917÷_5

I.}O00965+05

:LT I._556579,C5

_'T'-'°-_. PLANE

_; -1.5_h7831+05

_ -1.3_7831+05

PLA'_ETA_ COORDIr_A_ES

_v 2o{.73RO6R+_5

_'_ 2.1_O_R99÷U5

-,_6266343981B23276+_01

.2063772135255276_+_00

Y -I.5933R21÷0_ Z -1.068R3_q+04 _X

DEC -;._09_008+00 RA -6.bOISSql+O_ V

YG -_.7293194÷0_ 7G -1.0688394+0_ pXG

LAT -W*Wl_S2gk+on LON 1,9o9515_+02 VE

YMP _,739%3P0÷R_ ZMP -7,WN_3023+02 DXMP

_EMP =3,051_5R7-01 RAMp 1.6006W95+02 VMP
yuE 4,73_%32_+_ ZME -7._0_3023+02 DX_E

Y_ 3.96wn37a_O_ ZM 1.9663911+04 DXM

DE_' 5.3208468+0n RAM l.OB21;?R+01 LOM

XS_J 7.5_18751+06 YSUH -7.25_5722÷07 ZSUN -3°1458526+07 RAS

_EOCE'.TRIC OSCULATING ELEMENTS

S_ 1.17046_+05 ECC 9.7128922-01 INC 2.6603373÷01 RAN

V_. -_.093_738+03 RN_P -_.89_3079+01 APMP -2.36145?4+00 IN_P

T_ -1.h_66529+02 EA -I.011_912+02 MA -4.6536756+01 SLR

SLLL _C_:_T_IC OSC_LATItJG ELEMENT5

!.v_ -2._95621*_3 ECCS 6.6_.5_5_+0r_ INC_ 1.500R342+02 RAHS

v_ 3._753963+03 R_MPS -I.6_1%5_42 APMPS -I.65067_g+02 INMPS

TA_ 8.b_8713_+01 EAS 1._002430_02 MAS 2.042716B+03 SLRS

GEOCE!_T_IC OrIIT VECTORS

*X 1.7627709-02 wY -_.47_6469-01 WZ R.94127_6-01 PX

_x -3.28_8269-01 OY -R.R709845-01 OZ -4.174_500-01 SXO

_0 _INS., 59.695 SECS. G._.T.

59 MINS._ 59*99q SEcR. G.E.T. RAGR .153W46Rg60B_I6T÷n_

-.31D3542465027S650+001

.11485953666827560+_00

-3°4137_9R+03 DY I.IR96OgR÷03 D7 6*676_59÷0_

3*6794701+03 pTH -7.59R_341÷01 A? 6*373B3_4÷n1

-1.7364603+04 DYG 5.8176939+04 DZA

6*0716R15+04 pTE -3.3707202+00 AZE

6.67WB3%_÷02

-B.96273_3÷01

3*_52427g+93 nyMP -2,_5_K22_+03 _ZMP -1.10_6_6÷01

3,6794701+03 PTMR -7,5983341÷01 AZMP 9.1933111+01

3,0524?79+03 _YME -9,05_522_÷03 _TMF -1.1_6_6+_1

-_*R975722+_2 DY M 2.8393516+03 _Z _ l,Sk32067+03

2,1737R53÷_2 VM 3,_685692+03 A_G_ 1,12203_2+01

-8.4033580+01 LOS 1,2251952+02 DES -2.33299_7+01

2.255979R+00 APF 1.587785B+02 RD 3.360WQ_o+03

1*9570226+00 APO 2.3073239+05 TF_ 1.7106611+02

6.624S0_3+_3 pER 2.790_101+02 _TA 3*SgRgRn_÷02

-1,7771423÷_2 ApFS -I.2Bq_77R+02 RPS 1.416116_+n4
1.7840234+02 ApoS -I.916n28_÷0_ T_P_ 9.0452911+_1

1.0855181+05 PERS 7.85_79_9_00 _TA_ 9.86285_1+01

-9._420622-_1 PY 2.8670458-01 PZ 1.6209579-01

0.0000000 SYO 0.000_000 SZO 0.00000 _

****** CSW / EARTH REF, /PHASE I@- 12

_EAN-OF-EPOCH 1969 27 DEC° 196R, R HRS,,

T .13999999)99')999+003 HRS° FROM LAUNCH 5 DAY_ lq HRS._

PHASE ELAPSED TIME *,93W5734+06 SECS.

PESTA_T COGH_IhATES ( ER AN{) ER/HR )

..XYZ ,_BB2R72160970_5+OO_ -*357529_36_21)37_77+_01

_0 MINS., 59.695 SLC%. G.M,T,

59 MINS.* 59.999 SECS. G.E.T.

-.2S1624305_21130_9÷001

RAGR ,22865223_aT?pN7+_03
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RLIXYZ -.65236687874282659+000 .2%WIIWW971nA9q807+nOO .12007345566136522+000

GEOCENTRIC

X {,2702216+05 Y -I,2313000+0_ 7 -8.665773A÷03 DX -3,7920161+03 DY 1,2445843+03 DZ

R 1.27911WW+05 DEC -5,88W6632+On RA -5.5_67560+00 V W.0516062÷03 pTH -7,6087276+01 AZ

GEOGRAPHIC

XG -7.46707b7+0R Y6 1.0549163+09 ZG -8.0657736+03 OXG 4.742557g÷OW DYG 2.gwlsgSB÷O4 DZG
ALT 1.24_6756+05 LAT -3.8853613+00 LON 1.2581101+02 VE 5.5811950+04 pTE -_.0406556÷00 AZ£

EARTH-HOON PLANE

X_P -1.1912655+05 YMP W.657q055+0_ 2_p -7.7037966+02 DXMP 5.5082684÷N3 nY _P -2.3584735+03 DFMP

R_P 1.279IIR_+05 _EMR -3._50A070-OI RAMp l.bR64R26+02 VMP _.0516062+03 PT_P -7.6087279+01AZMP

W_F -1.1912655+05 YUE R.6574055÷O_ ZME -7.7037966+02 DXME 3o30826Ru+03 f)yuE -2°3360735+03 DZ_E

._LANETARY COOROINATES

_" 2.0570570+05 YM _.8006267+0_ ZM 2.421307q+0_ DXM -60_065g72+02 DYM _.B077067÷03 nZq

:-" _.1261634+05 DEM 6.5_g11Bg+On RAU 1.3136206+01 LOM 1._W48398+02 VM 5.259R62g+03 A_GM

XSt_ 7.fl7_7380÷06 YSUN -7.251A837÷07 7t,tJN -3.1_46R57+07 RAS -6o3802598+ni LOS _.75_5172÷01 nE_

GEOCENTRIC OSCULATING ELEMENTS

S_A 1.1695787+05 ECC g.7092_2g°Ol INC _.662196B+01 RAN 2.24g1510÷0_ ApF 1.5872050+02 RP 3.W0063_3+03

VH -Io9669902+03 RN_P -3.160g065+01 ApMp -P.3246600+00 INMP 1.g37g_89÷O0 APO 2.3051510÷05 TFP 1°7109252+02

TA -I.67_1624+02 EA -9.5535276÷01 MA -_.016_15+01 SLR 6.7023906+03 pER 2°786R438+02 UTA 3.599994Q÷02

SELENOCtJNT_IC OSCULATING ELEMENTS

SMAS -_.2765486+_3 ECCS g.6WRWg26÷OP INCS 1.50235_3+02 RANS -1.779687R+02 ApFS -1.2335870÷02 Rps

VHS 3.5379132+03 RN_PS -1.7096303÷02 APMpS -1.01_59_R+02 IH_PS 1.7859080+02 ApoS -2._2_1811+0_ TFP%

TA5 8.W008241+01 EAS 1.2967336÷0_ HAS 2.wgBg900+03 SLRS 2*0965514÷05 PERS 6.8234077+00 _TAS

GEOCLNTRIC UNIT VECTORS

_X 1.7585763-02 _Y *W.R77566g-o{ WZ B.939R2_9-01 PX -q._385539-01 PY _.876_450-01 PZ

_x -3.2094768-01 QY -A.46_3219-0] OZ -_.1755050-01 SXO 0.0000000 SYO 0.0000000 SZO

6.97951_7÷0_

6.3642_R0+01

6.97g_152+0_

-R.gSSRRq_÷01

-R.73112_+nn

9.19_a977+n1

-R.7311_+00

1.5_7#3nF÷03
1°3R25576÷01

-?0332101P÷_1

1,9688714+04

9o26308qW+01
O.594RO_OI

1.6262_o_-_1

O.O0000nO

$*=*=t CSM / EARTH RFF. /PHASE Ig- I_

MEAN-OF-EPOCH lg69 27 OEC. IgGP, 13 HR%,, 50 _INS,_ 5q.6gs SEcs. G,M°T,

T ,l_RSgSgSOg99999÷O05 HRS, FROM LAUNCH b DAYS, 0 HRS,' 59 MINS,_ 59,g99 SECS, G,E,T° RA_

PHASE ELAPSED TIME .511_573_÷D6 SECS,

RESTART COOROINATES ( ER AND ER/HR )

i_XYZ ,5_3LOS5295757_+O02 -,2_611376_A13819÷001 -,IgO269A597S_21571÷_01

_XY2 -°7_I08196_19551535+0D0 °221_6639292_3GRS0÷000 _12_5_9301_7_7D_9+000

GEOCE:_TRIC

X 1,1513_33+06 Y -A.SG_OID_+O_ Z -6o5527675+03 pX "g*3gg5637+03 DY 1°2673188+03 D7

(( 1.15638d6÷05 DEC -3.2_B_733+0n RA -R°2529950+O0 V 4*4996517+03 pTH -7.6087765÷01 A7

G_OGRAPHIC

XG 7.1254923+04 YG g. OB_2_5÷O(* ZG -6.5527675÷0_ DXG 3_6812_T_÷_W DYG -3°_38_16_+0_ DZG

ALT 1.1219_Ib+05 LAT -3.2_gItsE+on LON 5.1ARgR3A+OI VE 5.0377655+04 pTE -_.9736951+00 AZE

EART,_-'_O_._ PLANE

XUP -I.L'681960+_5 YUp _+._28_372+0'_ Z_P -7.9_526h7+02 DXMP 3*6207096+05 _YMP -_.6715719+03 _Z_P

_..r" 1.2563806+0fi 7E_.' -._.o?6_n_{-_} p_up |.57_82_9+02 VvP R._9q6_17÷_3 _T_P -7._0_7769+01 _Z_ ,o

X'.'f -I.0681960+0_ Y*'L (_._2_372÷_'_ 7ME -7.9252667+02 OXME 3.6207096+03 DYM_ -_.671S71_03 _?M_

PL_'_ETARY ChORDINATES

(" 2.035673G*05 Y_' 5.6260983+0_ Z_ 2.8710024+04 DXM -7.R902623+0_ oYM 2.7703030÷03 _7 _'

._' Z.1316292+05 DE_ 7.7406156÷0n RAM I.5450389÷01 LOM 7.1592623+01 VM 3.2516292+05 ARG u

XS.,:. 6.1674892+06 YSUN -7.2_90074+07 _U_{ -_.I434763+07 RAS -8.3571646+n1 LOS 3.325707R+0_ DES

GECL!'_T_IC OSCULATIHG ELEMENTS

_,'A l,IG_TQ5h+Cb ECC g,7RhGRS_-OI

W_ -I,_30_671+03 RN_p -3,_2_76_7÷01

TA -1.6593701+02 EA -8,9372R46_01

SELE_3C_LT,_IC OSCULATIrJG ELEMENTS

S '_, -Io_305_0_ ECC_ t,_2_?_+Fil
V'. 3o7799R2_+03 R_JMP% -1.7511_q_+[I_ _

_ 7,9P91207+01 EAS 1,19QRPO_+02

_EGC_T_IC UNIT VECTORS

_X 1.7561606-02 WY -_,R79_l]l-_l

ZX -3._07h_O0-Ol OY -8._626721-01

INC 2.0634997+01 RAN 2_2_50_06+00 APF 1o5667555,02 RP

APMp -P,2_63_q_÷00 INMP 1.92_3362÷00 APO 2.3033087÷0_ TFn

MA -3°3761117÷01 SLR 6o755g_9÷03 PER 2,7R_0_55÷02 _T_

I_:C5 1.50320_2÷02 RANS -1.7812181+02 APFS -1.1BOa037+02 qP_

^pup% -9,76177_7+01 IH_PS 1,7870528+02 _poS -3.0_371R_+0_ TPP_

MAS 3,1R628_6+03 SLRS _o0551667÷0_ pERS 5.595_67_÷00 MTA_

WZ 8.9368056-01 pX -g.q355357-n1 PY 2.8837063-01 PZ

OZ -=.17611g3-01 SXO 0=0000000 SYO 0,0000000 SZO

.303BS7565RG_A_P÷N03

7.R861R_g+O_

6°35_9,_÷01

7.2855911÷02
-R.gwqg9_3+01

-5.6506R?_÷On

q. IRPRAAI+n|

1.S_BW5_B+03

1.64173_1+01

-2.33117|6_01

3.R_7517,03

1.7110947+_?

3.5999940÷02

?.644357p÷nR

0.6100R_6+01

9.W021366+01

1.63027_9-01

0.00000_0

*=**== CSv / EARTF* ,!_. /P_ASE In- I_

',:_R3-i)F-_nOCH 106_ 27 DEC, 196P* IR HR%.*

I .1_gsg999_g_gSg÷O03 HRS. FPO_ LAUNCH b DAY_, 5 HR5._

PHASE ELAPSED TI_E .524_57_+06 SECt,

PECT_;<T LCC;_I_=ATES ( ER AND ER/HR )

_XYZ .2553819_756072_01+002

:,E_,CL .TIC

-.136_1306R96099_65+001

.2276g_I25_P396_6_÷O00

_0 MIN%., 59,695 SECS, G.M,T,

59 MINS., 59,g99 SEC_. G,E,T, RAGR

-,126285237_77897o1÷001

°130555312qogtT_70+O_fl

.lgo62goo760Au83+O02

1,_17_7'_*1)5 Y -_,6gloqT_+()_ Z -_,3_917{16+03 _X -g. R263395+_3 DY 1.32_6696÷03 D 7

_. l.b1'_FSl÷_>% DEC -;._l_+On RA -_.b_0279_+00 V 5o062033_+03 pTH -7.5930060÷01 A7

GEbG_ApH1C

X;i 9._167_7+_ YG -3.76586F_+O_ ZG -_.3_g1706÷03 _XG "2.081_721÷0N DYG -3.90g_20P÷Oq _Z_

ALT 9°6_b_598+0_ LAT -_._R60_l+On LON 3.3_29_2÷02 VE _._296560+0_ pTE -6°36_189B÷O0 AZF

EAPTH-_OON PLANE

xvP -g._61_678+0_ Y_P _.0_12_q0÷0_ 7Mp -R°b3P36_l÷02 D_MP _.023_987÷03 oYMP -3.0717_R5+03 _?MP

P_ , _°b]92_51÷C_ _[MR -_.5185_99-01 NA'_P 1._6702_6+02 VMP 5.062035_÷03 _TMP -7°5930060÷01 _TMD
W"_ -9°5b1_628_0_ YME _.03172_0÷0_ _E -R.O3B36P1+02 DXME _°0254987÷03 _yME -3.0717_R5_03 _?_F

PLAr_Y CL.OH_INATES

_' _.l_b_7_b+05 OEV _.993RO77+O,t RAM 1.776_'_0+01 L_M 3.5870353+02 VM 3o_3R751+03 _RG+_ 1.RgQ6R'l?+01

7.58B6747÷02

6.3_60411+01

7,5RR66'_2+_2

-R.gRRRWop+01

-1.23NTgRii+00

g.lRG0773÷O_

-1.23_7aq_*+00



96

GEOCENTRIC OSCULATIN6 ELEMENTS

5MA 1.1680937+05 ECC 9.7049597-01 INC 2,6645874÷01

VH -1.6801754+05 RNMP -3.6941948÷01 APMp -2,2469392+00

TA -1.6410152÷02 EA -8.2457155+01 MA -2.7553097÷01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -1.6573650+03 ECCS 2.1721550+01 INCS 1.50376_0÷02
VHS 4,1464536+03 RNMPS -1.7849308+02 APMP5 -q,5311395÷01

TAS 7.6255984+01 EAS 1.1157466+02 MAS 4.1465327+03

GEOCENTRIC UNIT VECTORS

WX 1.75_9499-02 WY -4.4810015-01 _Z 8,9381110-01

OX -3.3134805-01 OY -5.4605880-01 OZ -4.1764431-01

RAN 2.2427990÷00 APE 1.5864144÷02 RP

INMP 1.9148163+00 APO 2.5017215÷05 TFO

SLR 6,7914646+03 pER 2.7815378÷02 MTA

3.4465803+03

1.7111890÷02

3.5999999÷02

RAN5 -1.7819411+02 APFS -1.1304692+02 RPS 3,4343100+0_

INMPS 1.7876014+02 APOS -3.765?826+04 TFP5 1,0117673+02

SLRS 7.8032782+05 PEPS 4.2388127+00 MTAS 9,263867_+01

PX -9,4334535-n1 PY 2.8883311-01 PZ

SXO 0,0000000 sYO O.O0000OO SZO

1.6332467-01

O.OOOOOnO

$$*$*= CSM / EARTH REF, /PHASE 19- 15

_EAN-OF-EPOCH 1969 27 DEC, 1968, 23

T .15499g999999999+003 HRS, FROM LAUNCH 6 DAYqp 10

PHASE ELAPSED TIME .54745734÷06 SEES,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .25072214222856963÷002

F_XYZ -,9o349265922082862+000

GEOCENTRIC

X 8.6347040+04 Y

R 8.6374664+04 DEC

GEOGRAPHIC

X_ -7.1516642+03 YG

ALT 8.2930735+04 LAT

EARTr_-MOON PLANE

X_P -7.9234682+04 YMP

RMP fl.b374664+04 DEMP

X_E -7.9234682+04 YME

PLANETARY COORDINATES

X_ 1,9805288+05 YM
RH 2.1_19080+05 DEM

XSUI_ 6.7526410+06 YSUN

HR5,0 50 MINS._ 59.695 SE_S, G.M.T.

HRS._ 59 MINS.e 59.999 SEc_. G,E,T. R868

-.21116198659924488+000

.23184313416270161+000

-7.2722784+02 Z -2.0597325+03

-1.3664328+0N RA -4.8254232-01

-,598075583888055P0÷000

.t3517448201267077+000

DX -5.6004985+03 DY 1.347635T+03

V 5.8136972+03 pTH -7.5510760+01

-fl.6053433+04 ZG -2.0597325+05 DIG -3.6367604+04 DYG 8.6534064+03

-1.3667974+00 LON 2.6524922+02 VE 3,7391195+04 PTE -8.6581041+00

3,4377453+04 ZMp -7,9903105+D2

-5*3003690-01 RAMP 1,5654548+02

3.4377453+04 ZME -7.9903105+02

DXMP 4.5852377÷03 nyMP -3.5741630+03

VMP 5,8136972+N3 PTMP -7.5510760÷01

DXME 4.5852377+03 DYME -3,5741630+03

7,2425111+04 ZM 3.7514779+04 DXM

1.0087186+01 RAM 2.0086743+01 LOM

-7.2432315+07 ZStJN -3.1409305+07 PAS

2,66495R6+01 RAN

-2.2068341+00 IN"P

-_.0886008÷01 SLR

GEOCE_TRIC OSCULATING ELEMENTS

S_A 1.1674578÷0_ ECC 9.7038001-01 INC

V_ -%.5104_43+03 RNMp -3.9574402÷01 APMp

TA -1.6166475+D2 EA -7.4449462+01 MA

SELE_JOcEr,T_IC oSCULATING ELEME'JTS

S_'AS -1,2738872+03 ECCS

W_S 4.7202990+03 RNMPS

TA5 7.3155752+01 EAS

GEOCE_JTRIC UrlIT VECTORS

*x 1.7545290-02 WY -4.4818947-01 _Z R.93766_9-01

_X -3.3176406-01 GY -8,45_6897-81 OZ -4.1765749-01

3,4720646÷01 INCS 1.5037458+02 HANS

1.7895673÷0_ APMpS -8.G493647÷011N_PS

1,0424513÷02 HAS 5.6699264+03 SLRS

"1.0772091+03 DYM 2.6793951+03

2.8581650+02 VM 3.2366043+03

-8.3109847+01 LOS 1.8262191+02

2.2418153+00 APE 1.5861715+02

1.9083664÷N0 APO 2.3003355+05

6,813589g+N3 pER 2,7792667+02

-1.7819214+02 APPS -1.0824439+02

1.7875713+02 APOS -4.5682679+04

1,5404493+06 PERS 2.8732017÷00

PX "9._314Q19-01 PY P,RgIq165-01

SXO 0.0000000 %YO O.OOONO00

.942682356525286+N02

DZ 7.8572937+02
AZ 6.33829n5+01

DZG 7.85743_0÷02

AZE -_.89899n_+01

DZMP 5.53788_0+_

AZMP 9.1833319÷01

DZME 5,5378R4n÷NO

DZM 1.46153_0+03
ARGM 2.1564731÷01

DES -2.3292113+01

RP 3.4580089+03

TFP 1.7112438÷02

_TA 3,5999999+02

RPS 4.3124904+04

TFPS 1,0815143+02

MTAS 9,165041Q+01

P7 1.635341_-01

5ZO O.O0000nN

*,*,,* C_M / EARTH REF. /OPASE 19- 16

_EAN-OF-EPOCH 1964 28 _EC. Io68, 4

T .15999999499_499+0_3 HRS. FRO _ LA_INCH o DAY_* 15

PHASE ELAPSED TIME ,565457_4÷06 SEC_.

RESTART LOO_DINATES ( ER AND ER/HR )

_XyZ ,197970306945G0879+002

_XYZ -.11621317883661796+001

C:;3CE%TPlC

x 6.5179659+04 Y

6._257797+04 DEC

GEOgraPHIC

X_; -6.o43813_+0_ YG

ALT 6,_813864+04 LAT

EAqT,_-I_(IN PLANE

X'_ -5°3098613*04 YMP

_ b.8257796+04 DEMP

X_E -6,3095613+0_ YME

PLANLTARY COORDINATES

X_ 1,9465447÷05 YM
Rr_ 2.1467069+05 DEM

XS_JtJ 9.0450340÷06 YSUN

3.2524176+05

2,4553280-01 RA

-1.5659968+04 ZG

2.4561574-01 LON

HR5._ 56 MINS,, 59.6_5 SEES. G.M.T.

HRS. e 59 MINS._ 59.999 SEES. G.E.T.

,94427420fl71253035+000 .84934291291210563-001

,22816049947997054+000 ,13724485094975659+000

Z 2.9250fln5+02 _X -6.7551291÷03 DY 1.3262296÷n3

9.7308112+00 V 6.9301573+03 RTH -7,4583156+01

2,9250q04+02 DX6 -5.1742784+01 DYG _,9367409+04

1.9325723+02 VE 2,9378289÷04 PTE -1.3144387+01

2.6028474+_ ZMP -7.6753917+02 DXMP 5.4739155+N3 _YMP -4.2500616+03

-6.4428803-01 RAMp 1.5758266+02 V_P 6,q301573+03 PTMP -7.4583153+01

2.6028474+0_ ZME -7.6753917+02 DIME 5.4739155+83 _YME -4.2500616÷03

8.0284819+0_ ZM 4,1803980÷04 DWM

1,1229255+01 RAM 2,2413594+01 LOM

-7.2401520+07 ZSUN -3.1395942+07 RAS

_.6652879+01 R_N

-2,16624_5+00 INMP

--1.44236_9+01 SLR

GEOCE;_TnlC OSCULATING ELEMENTS

_'!A 1.1668792+05 ECC 9.7031073-01 INC

Vrl -1,30_8_89+03 HNMP -_,21_6924+01 ApMP

TA -1.5805393+02 EA -6.4F_75844+01 MA

S[LE_JOCENTRIC OSCULATING ELEMENTS

_ -8,7951015+02 ECC5

V,i$ 5,6920043+63 RNMPS

TAS 7.0837487+01 EAS

GEGCENTNIC UNIT VECTORS

_X 1,7545715-02 WY -_,4fl24088-01 WZ 8.9374061-01

OX -3.3202905-01 OY -8.4576375-01 OZ -4,1766056-01

6,0315059+01 INCS 1.5030477+02 RA_S

1.7729174+02 APMp5 -8,3292762÷01 INuP5

9,9264292+01 MAS 9.3659354+03 SLRS

-1.2165809+03 DYM 2.6260307+03

2.1294002+02 VM 3.2298188+03

-8.287fl999+01 LOS 1.0764743÷02

2,2416128+0_ APF 1.586NI2O+N2

1.9041957+_0 APO 2.2991145+N5

6,8259022+03 pER 2.777700R÷02

-1,7809747+02 APFS -1.N385215÷02
1.7867409+02 Apo5 -5.3927217+04

3,1986959+06 PERS 1.6386229+00

pX -9.4310594-01 PY 2,8941970-01

SXO 0.0000000 SYO 0,0000000

RAGR .16947357054436R+NO3

DZ 7.97763_P+02

A7 6.3348167+01

DZO 7.9775281+02

AZE -8.83446nP+01

DZMP 1.75176_3+01

AZMP q.1791932÷81

DTMF 1.7517853÷01

DZM 1.4337444÷03
AROU 2,4121696+81

nES -2.32818n7÷01

RP 3.46437_7+03

TFP 1.71127n_÷02

_TA 3.59999O9+02

Rp5 5,21681g6+04

TFPS 1.1736879+02

MTA5 9,09499n3÷01

P7 1.63668_2-01

SZO O.O0000no

****** CSp / EARTH REF. /PHASE 19- 17
MEAN-OF-EPOCH 1969 28 _EC. 196_, 9 HR%.e

T .164999999999949+N03 HRS, FROM LAUNCH 6 DAYS, 20 HRS.,

PHASE ELAPSED TIME ,_8345734÷06 SECS.

_0 MINS,, 59.698 SEES. G.M.T.

59 MINS., 59.999 SEES. G.E.T. RAGR ,24467890545_20g÷_03



RESTART COORDINATES ( ER AND ER/HR )

kXYZ .13185883576nTg303+n02

RDXYZ -.152962_77Q_1992_a+001

GEOCE'JT_IC

X _.5_11307÷0_ Y 6.96086_3÷03

R qo6015202+0_ DEC 3.2387_?g_0_

GEOGRAPHIC

XG -2.S?1_095+0_ Y6 3.8071322+0_

ALT _.2571_05÷0_ LAT 3.?_N36_3+or.

EANTP_-_C.O_: PLANE

XMP -_,3688827+0_ YMP 1._298_+n._

P_P _._015202,0_ DEMP -_,48Rq515-_I]

X_E -4.3688827+0_ Y_E 1.4_298_

PLANETARY COORDINA[ES

X_' 1.g0_4822÷05 Y_ R,797_95_+0_

R_' 2.1512777+05 DE_ 1*23WR576÷n1

XSUt_ :).3372g98+06 YSU_4 -7,2_697_+_

OEOCENTL'IC OSCULATING ELE_FNTS

S_ 1,1_a3619+05 ECC 9,70273_0-nl

_H -1./_4W0194+03 RN_P -W.47_1072+01

T._ -1J_1357_9+02 EA -5,13RRRT9+01

SEL_;I_)Cf'ITPIC OSCULATING ELeMeNTS

%_'A_ -_._242398+02 ECC5 1,2W25513+02

_!. 7.685_835.03 RNMPS 1,7669223+02

TA_ 7.0102111+01 EAR _._721N6+01

GEOCENTRIC UNIT VECTORS

_X 1.7547932-02 WY -W._O2A399-(}1

3X -3.3216661-01 QY -_o_5711N_-81

97

.202119588B6775292÷_01

,I9147425939011g06÷0_0

Z 2.5997034+03 _X

RA R.71_7416+00 V

Z6 2.bo970_+03 DXG

LOH 1._4£35_4+02 VE

Z uo -6.81737_1+_2 DXUP

RA'm 1.b17_229÷02 VMP

?_E -_,81737_1+02 OX_E

ZM t¢°b006763+04 OXM
RAY 2._7_91_7+01 LOM

7_tJ_J -Z.13821S5+07 RAS

*75W86#SR5393WRqOW+O_O

.1260703985865_167+_00

"8,8912573+_3 DY 1.112P833+03 DZ 7,3281009+02

8.9905616+03 PTH -7o2296699÷01 AZ 6_3528823+01

1.9665194+_4 DYG 2.BBo2Bg_+03 _ 7.32BD776+07

1.9888S14+04 pTE -2.5508118÷01 AZF -8o61063_)_÷01

7.2758958÷n3 qyMP -5.281_W63÷03 nZ_P _.57N9164_01

8.gg05616*03 PT_P -7o2296695÷01AZMP 9,170181_÷_I

7,2758958+_3 _y_E -5.2810463+03 OZ_ _,57091a4+01

-1.3525266+03 DYM 2.567641fi+03 _Z_ I,_0319_+03

1.4007028÷0_ VM 3.22351?5+03 A_GM 2.666846_÷_1

"8._648189+_1 LOS 3.2672906+01 _ES -2.3271162+_1

PIC 2ob6543_6+01 RAN 2.2417R02+0_ APF 1.5R59281÷_2 RP 3*46719n_+03

_P -2.1261627+00 IN_P 1*q017775+P_ APO 2.298_519÷05 TFP 1.7112_+07

_^ -7.9_88795+00 SLR 6.R31326?+n3 PFP 2°7753545÷02 MTA 3.5999_n+07

INCS ].b_06252÷02 RANS

AP_ -7.8224269÷01 INMPS

_AS 1.91156_3+_ SLPS

w_ 8.9372H97-01 px

QZ -4.1765791-01 SXO

****** CRY / EARTH REFo /PHASE 19- IB

MEAN-OF-EPOCH 1969 28 _EC, 1968, tW HR%,,

T ,Ih9_99999q9'_999+803 HRS, FROM LAUNCH 7 DAYS, 1HRS,,

PHASE ELAP;,EO TI_E ,601w57_+0+_ £ECS,

RESTART LG:)RDINATEb ( ER AND ER/HR )

_XYZ .b}gB_59322_3_?2N+OOl .22_931008F99_303+_01

RDXYZ -,3_2TOIRT7612N65_l+ODI -.4237593_443632213÷000

T_ .T;'iC

l,Oh6055o*Oq Y 7.R_?9262*_ Z _07447_B+03 _X

1o_777121+_ _EC _,5770775+01 R_ 3.b_809(_5+01 V

X_ _.0733b08+03 YG 1028973_0+0_ ZG _,7_447_7+03 _XG

ALT 1._33_041+0_ LAT 1,57<)_692+01 LON 7.b596756÷01 VE

E_TH-v<J_ PLANE

k_'i _ -1._:_31_1÷0_ Y_ -2°2113_n_+03 ZMP -3.h150_9+02 DXMP

_'_ 1.3777121+0_ _E_P -1,58E7898+_fl RA_p "1.7075_99+02 V_P

_! -1._931_1+_ Y_E -2°211_4aD+_ 7_E -3°81504_9+02 DX_E

PlA'i_TAR_ C;_RDIF4ATES

x 1.d6o_55+05 Y_ 9,5_928_2+0_ ZM 5o0115038+04 O_M

_ 2.1556111+05 OE_ 1,34_3503+91 RA_ 2.7095629+01 LOM

x!,_ _._2_3_8+06 YSUH -7,2337003+N? 7_UH -3°13679_5+07 RAS

GEOCL'_T_lC OSCULATING ELEMENTS

S_ 1,1663928+05 ECC 9.?0269S2-01 INC 2,b853573+01 RAN

V!_ -5._97730_+02 R_MP -_,7331090+01 APMP -2,113R974+00 INMP

TA -1.2130027+02 EA -2._6_5556+01 _A -1.4633465+00 SLR

SGLEt._CEt_T_IC OSCU(ATING ELEmEnTS

SVA_, -9.8583961+01ECCS 3°828_483÷0_ INC_ 1.46855_7+_? RANS

V_S 1.7001315+n4 RNMPS 1,7818192+07 AP_P£ -_,0579518+01 IN_P$
TA_ 7.')383852+01 EA£ 1,3531k937+92 MAS 1.152_4_1+05 SLRS

GEO£E,TPIC UNIT VECTORS

_X 1.7538283-02 WY -R,_8259N2-01 WZ Ro9373517-01 PX

QX -3.32203_-0l QY -R°_S7n394-Ot GZ -4,1764799-01 S_O

-1,7779910÷_2 APFS -I,_047014÷02 _P£ 5,9W61229+04

1,7839284+02 APOS -_.n426077÷04 TOpS 1,29653_I+02

7,4W78233÷_6 _ER_ 6.656732_-01 _TA_ 9.046111_÷01

-9.4305746-_1 PY 2,8953789-01 P7 1,6373R_1-_1

O°OOnO_O0 SYO _°O000QO0 SZ_ n°_nnoonn

_0 MINS,, 59.695 Si_£. G._,T.

59 MINS., 59.999 SECS. A.E.T, RAGR ,319_8#24032an49÷0_3

.108726717099515_=b+O01

-,15313R?1138117_9÷ono

-1,7595155+0_ DY -2.4631882+R5 D7 -_,9012979+07

1o7789016+_ pTH -5.9113008+01 A7 6,B23217_+_I

-6°1541393+93 pyG -I,9582601+04 _Z_ -9,9012q7_+02

1,5853n14÷_4 PTE -7,43_143+01 AZF 3,7526631+01

l,6532a7O÷Nq qyup -6o560B31_÷03 DZMP 2,5590815+N2

1.?789nlR+n_ _T _p -5.911_000+01 _TMP 9.1n471_2+_1

1.6532970+_4 ny_E -_°5608310+_3 _7_£ 2,559_)5+_P

-1.484_R86+93 OY _ 2.50_3940+03 OZ _ 1,36996q7+_

6,7211390+ni VH 3.2176977+_3 A_G'_ 2,920571_+01

-8,2417_17÷_I LO_ 3.1769834÷02 DE_ -2,32601?_÷nl

2,2406085+0_ APF 1.5859161,02 RP

1.9010971+0_ APO 2.2981081+05 TFO

6,83238_7+_3 PEP 2,7754647÷02 MT_

-1°747N998+_2 APFS -1.0_21188÷02 RPS

1,7480660+02 _poS -3,7636996+04 TFPS

1.4_46347+07 PFRS b.199_196-02 _TA%

-9.43_4466-01 PY 2.8957716-01 pZ

0,0000000 SYO O,O000000 SZ_

3.4677_21+03

1.7112AI_+_2

3.5999o_+02

3,7639_Pq+N_

1.50314AI+Q?

9,0149672+91

1,637_3n6-01

O*OONN_h_

***_** Cb_ / EARTH QEF, /PHASE 19- 19

HEAN-OF-EPOCH 1969 28 DEC, 1968, 15

T .171092133909855+0_3 HRS* F_OM LAUNCH 7 DAYS, 3

PHASE ELAPSED TI_E .605389_2+_6 SECS,

RESTART CO3HDIHATE(; ( ER AND ER/HR )

.XY/ -.!t'.31599<1_._:'17_1_1+_N ._77|908361679_783+_0

'_XYZ -.27_28_nqi_}_,/3_SP_NN1 -.%01_l_872nq_O7159+DN1

_EOCE_TPlC

X -2°9726653+03 Y 1,64_4128+03 Z R,808151_4+02 _X

R 3._0904_6+613 DEC 1.4537467+0] RA 1.bI06436+02 V

GEOGRAPHIC

XG -3,382_b43+03 YG 3.1061059+0? ZG

ALT 6.583987o+01 LAT 1._629468+01 LON

EARTH-MOON HLAtiE

X_P 1.bltOgB'_+O3 Y_P -5.1171723+03 Z_P

RMP 3.h_90426+03 DE_IP -5.1079890-01 RAMP

X_;E 1._1_0985_03 YME -3.1171723+0_ ZME

HRS., 56 MINS., 31.377 SECS, G.M.T.

HRS,, 5 _INS., 31.682 SECS, G.E.T,

.25_75854830985Ro5_00

-,2464N5303536_IT_9+ON1

"I.5710816÷04 DY -2.913g9W3+04 DZ

3.6070888+_ RTH -6.@60_0_0+00 A 7

RAGR ,3363110a961_36+003

i°125nSI[_+Op

PLAN_ TARY COOR_)INATE'S

-3,12R3130"01 DXUP 3.0035772+04 _YUP l.q93aTR2+Q4 OZMP 1,16R956_+8_

-6.26679_n+01 VMP 3,6070R8_+_4 PTMP -6o26000_6÷00 AZMP _.81R7771÷_I

-3°12831_+01 D_M E 3._D3577_+_4 DyME 1.993aTR2÷04 _7_F 1.1689_+_

R,GN_lS_6+02 _XG -2.5_18383+03 oYG -3.1498069+_4 DZG -1.432281_÷04

1.7_713P6+09 VE 3,4694_6+_4 pTE -6.5_6N972÷00 AZ r 1.13547n1+_?
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X_,l 1,8507_53+05 YM 9.710_7_6+0; Z_ 5,bq99075+04 DYM -1,5132511+n3 _yM 2,;899;86÷03 nZ_ 1,3623639÷03

R_ 2.1565261+05 OEM 1.367q301+01 RAM 2,7609_2+01 LnM 5,1298712+01 VM 3,216_901+03 ARGM 2.9758776+01

XSUN 9.b932286+06 YSUN -7.2329721÷07 ZSUN -3.13647B4+07 RAS "8.2367013+01 LOS 3,0132188+02 _ES -2.3257735÷01

GEOCENTRIC OSCULATING ELEMENTS

SMA 1o1998;84+05 ECC 9,7110718-0! INC _.6660389+0_ R_N 2.160_1;2÷00 ApF 1,5869125÷02 RP 3oq66701_÷03

VH -2.6665756+02 RNMP -;,693243;+01AP_P "3.0366B65÷00 INMP 1.8828528+n0 APO 2.3650297+05 TFP 1.7112818+02

TA -1,2707035+01 EA "1°5_;6958÷00 MA "_._812315-02 SLR 6,_332371+03 pER 2.8957296+02 MTA 3,59999_9+02

SELENOCENT_IC OSCULATING ELEMENTS

SMAS -1.9681931+01ECCS 6.8511198+03 INCS 2.5999372+01RANS "2,2383651÷00 APFS 1.6009530+0_ RPS 1,3_8235R+05

VHS 3.BOW9749÷O; RN_pS 1.793_382+02 APMpS -5.1818222+011NMP$ 2._80_28+00 APOS -|.3_8629_÷05 TFPS 1.6353_nP+02

TAS 5.1652205+01 EAS 6,0513263+0% MA_ 4.9_015_1÷05 SLRS 9.23B2734+08 PERS 5._855388-03 MTAS 9.00083_2+01

GEOCENTRIC UNIT VECTORS

wx 1,b918006-02 WY -4.4A38225-0! WZ R.93&AlT9-o1 PX -g,432181O-ql PY _,R9_00_3-01 p? 1.6305511-_!

QX -3.3174291-0I QY -8.45695_0-0t _Z -4.1802617-01 SWO O.O0000OO SYO 0.0000000 SZO O.OnOOOnOEART_ ENTRY RANGE AND TOUCHDOWN

_NTR@ 1.W600000+03 ENTDT 1,_233299-0! LATTD 4,3619WBW+O0 LONTD 1°9500001+02 AZTD t.1632920÷02

GAMMA TERHINATION



EN T RY



I[ODETIC

T|q[ TIN[ kAT[TuD[
5[CON_S DAY NR BIN 5[¢ DEIR[[S

11$_31.60D 7_ 3_ S. _L.600 19_62090

615951,600 7. 3, S_ 31,68n Iq,62990

61S93_.610 7, 3, S* 33,672 |qeSSqBq

61893_.600 71 3_ S, 3SD672 19*9802!
61_937.670 ?* 3, _* 37._72 |_*q0827

_18_39,600 7, 3* S* 39o672 Iq*3$O|q
6189_.670 7, 3_ S* qL*672 tq*2sqS2

_|$9_3,68D 7, 3* S* 93.672 J_*17qSD

6LS_S_?O 7, 3* S* qS,672 |q*lO3S9

_189_7.61D 7o 3* S* q?*672 |O*08769

_|$9_9,6|0 7* 3* S* 99*672 13.9S]$9

618951.670 7, 3, S* S|,672 13.87S32

&IS9S_*_O ?* 3* S* $3,672 |3*7988S

6i_985.670 7* _* S* SS,672 13_?2220

_189_7,_8D 7_ 3* S* S7,672 I_o69S37

_q_670 7* ]. SI _9,672 _]oS6_36

99

TABLE X.- ENTRY

(a) Position vector

6[ODETI¢

LATITUDE LONGITUDE LONEITUD[ oLTITUO£
DEE N|N SE¢ DOGREES D[_ N|N SSC fE|T

ALTITUo[
_[1ERS

RADIUs

FEET

IS* 37* 96,1 I?907833 Z A7q, qs* 11,9 qOOOqBeO |2193S* 2132|$_0,

ATNOSPN[OIC £NTRy

IS, 37e 96,1 17987_338 &TO, qSe 11,9 qDDoqB*O |2|938. 21381398,

IS* 33. 17*0 17_*92070 b?_* SS* _3,6 3_21_7._ _|_S_Z, Z|_U*

|q. 28* qS,7 17|*109_0 178, 6* IS,3 389963.$ 1_7105. 2|3088S0,

|_ 29_ I_O _Ts*_Y_7L |7S_ _* q/*o 3760S_*S |L9863* 21290277.

IS* 19e qS,& 17|*_JSIS |78, 27* 18,_ 369_97*0 llZ_7* Z|_90023.

Iq_ LS* 17*3 17|'650_ 6 17S, 37* So_q 36|967e$ il03Zlo _|28390A,

iS* |0* q_*_ 178'8D61 q 178, qo* 82,! 3_q7uq*S IDBliq* 21_76267.

|q. 6_ 1_.9 |78.90166 |78, SO_ SO*O 397860*A |0S937. _|_69J67,

iS* I* 39*7 176.|$71 q 176, 91 ZS*? 3qDSSS*3 103798. ZJ_62JOS,
13. $7o S.7 176_31262 |76, 19_ $7._ 333_28.6 101690. 21288322,

13. S2. 31.1 1?6,SDS|O A76, 3De 89*2 _200_|*| _02_* _2_0_76,

13. _* S_.9 |76.613S7 176e ql* *9 320172_9 _7809. _12_1982,
|S_ NS_ |0_ |?_Os_oq 176_ S|* 3Z*S 313689*0 9S_93. 2|_389_7,

13. 38. qS,3 177*03990 _77, 2* q*2 307198.9 93833, 21229U6|,

13. 39* 6*L 177o2099 q A77, 12. 3S.8 30DS_O*q 91711, 21_22796,

INTER S-8AND COMMUNZCATION OLACKOUT

618989.67D 7* 3. S* $9.672 l]*$6836

61S961.680 7. 3. 6. |.67| ||eq_||S
61SB_,ASO 7* 3* 6* $1672 13t91_8_

[NT|O C'|ANO

61896_*680 7* 3* 6, 3*672 1]*q1_02

6tS96_.670 7* 3* 6* 6*672 13.33629

618_67,680 7* 3* _* 7._72 _3_28_6D

61S_9*_?n 7* 3* 6. 9.67_ |]o18076

_18973._70 7* 3* 6* 13.672 13*02963

61597_,_80 7. 3* 6. IS.672 IZ*99_36

618977,670 7* _ 6* 17.672 ||*06?90

_1_979,_80 7* 3* 6. 19,672 12.709S0
_1898t,680 7* _* 6* 21*678 |_e71_3

6|$983.670 7* 3* 6* 23*672 |Z*63231

61S987.670 7* 3* 6* 27*672 1_*97998

_|S9_*_80 ?_ 3* 6* 29*672 LZ*39636

618991.670 7* 3* 6. 31.672 12.31700
61899_.680 7, 3* 6_ 33*672 |2o23936

6|$998.68D ?* 3* 6* 3S.672 |2*|6]D8

618997.670 7* 3* 6* 3?*672 I|*OS301

618999.680 7* 3* S* 3_,672 |2.D0_21
616001*670 7* 3, 6* _|o67_ 11.92772

b16nU1*670 7* 3. 6* _I,672 11.92772

_Z600_.680 7, 3, 6. 93*672 11.88989

_16n_.670 7, 3, 6. _S°_72 1|.77_S7

616007._0 7* 3* 6* _7,672 ]1.69760

616_1t*_70 7* 3* 6* S|.672 |1.S_686

13. $q" 6*i 177*_0999 A77. 1|' ]SiO 3OOIii*q

I)* 2_. _S.2 17?.)iS36 |TT* ]3' 743 Z_7GS* 7

13. ZO* 99,7 |77.S6079 _77. 3_* ]S.7 _88637.Z

CONNUN|CATION SLACKOUT LOA| F_cTO0 • O*ns S

13, 29* 99*7 177.$6079 |7?, 33* 3S_7 280637.2

13. 20o 10.6 177.736D 9 _77, _* 9*9 282698.9
_3, _SI 31.0 |??_1|_ _ _77. S_ _*0 27_07_*q

13, I0. S0.7 178.08662 17S* S* I].9 271189,2
13_ 6. 9._ _71*26|70 |781 LS* _2._ 26862812

13. I* 20*? 17S*_3_BS 178. 26* IZ*7 26DI99._

12. $6. _6,9 178.6|_7A 170. 36* 92*_ 28_906.S

12, S_* _,7 178.706_9 t7A* 97* ll*_ Z_9783.S

|2. 97* 22,2 170.96101 67S* S7. 39*6 2qqTqS*S

12. q2e 38._ 17_*_$2 S 17_* S* S°_ 23_009*_

12. 37* S6.3 179.30917 179. 10" 33.U 238191.3

tZ_ 3S_ _3_1 17_,98860 17_ 2S* $7.7 230689.S

12. 20* 29,9 179.6SS76 179. 39* 2U*B 2863_3*3

12. 23_ _6,9 179*8Z826 179. _9. q1*7 282132*0

12. 19. _*1 .179.99989 "|79* $9. $9j6 21SISA*S

12. |q* 21,7 "179'02879 -179. _9. q_*6 21_388.3

12. 9* 39*9 "|79,68888 °|79, 3_* 30*7 810830*0

i2. q* SO*S -179.989_3 *|79* 29* 21.2 207817.6

12. I* IS.? -_)_1_2_ _|T_. _ L_ Z_q_SO*6
I1. SS* 39.0 .179_1S390 "179, 9* Iq*O Z01610*3

9171_*

6_O_S*
07977*

87_77*

093_*

$2689.

8096_*

793_9.

7769_,

76128.

7_$99_

73110*

71686.

70308.

6_977.

677U6.

6699_*

683_*

6_26_*

63281.
623_3.

6|qS|*

NAX|NUN HENTING NAT[

|l* _S* 39B8 -|79*JS39U -A79, 9* iq*U 2016|0w3 _IUSI*

Jl* SJ* 2.1 -|78.98S1| .|70* $9, 17.2 199U_2.0 60668*

|1. _6. 2S.9 "17S*$237Z "|TSo _U, 2_*_ lU67_.6 _U96_,

I1. Ul* $1.9 "17S_660SZ -|70, 39* 39.U 19U722.3 $9_S1.

|1, 37_ IOD_ _17s_q9953 o|70, Zg, SS.3 |929_U.3 bSS_L,
_1, 32* U7,6 -17SI339A9 -170, 20, 23*6 191S21.1 S8376.

_16(111._70 7. 3* 6, g1.672

61&UIS*68D 7, 3, 6* $3.672
61601_*_70 7, 3* 6. _S,672

61_017*68_ 7* 3* 6* $7.672

_UIDANCE |NZTIAT[ AT RDOT * "700 FT/S[C

11.S_686 11. 32* U7,6 *178*33_B 9 _178. 20* ZStb 19|_2_,1

|1*9718U I1. 28e 10.0 "178'10196 "178. lO* SSAI 19DSUU*8

11.32_11 I1. 19. 26*0 *177.S7183 "177. $2' 17,S |00028.1

_Xt_UN LOAO FACTO_ FIRST ENTRY

11*3Zqll 11. 17. 26*0 -177.8718_ "177, $2' 17,S 18082§*!

i1.2_111 I1, IS, 9,0 "177.719_3 "177, _3. 8,S IOSU76ol
I_*178_ _|* 10. _3,3 "177_6_3 "177_ 3_1 _U |003_3*3

|_'1_681 I1. 6* 29._ "I7?*919UZ "177, 28' 9,9 |SSSSS*U

11*03SUD L|* _* 7.S -|77.27220 °|77, |6* _U*2 100918.|

10*BAqSS |O* S7* $1'? *177.10600 tl77. 7* 36._ |09U79*9
|0.093S3 |O* S|* 36*7 "176'91327 _176. SO* $9_0 |90116.!

J0*08297 10. 99* 88.7 -176.89|33 "|_6. SO, 20,0 190738.6

10,78_76 10. 9S* 9*9 "176.70091 °176. q2* $|3 19126_.9
10.6030D 10. SO* SS*S "iT&*SS|93 "i76, 33, _36_ 19_67_S

10.61367 |O* 361 U9.2 -176*U2932 "|76, ZS* 27,S 191903,9

I0_U_77 tO_ 3t_ UL*Z -|7_*20_3 "176* _7. 16*9 L92180*|

I0.U7627 I0. ZOo 39*6 *176,18302 °176, 9* 10,9 192270*6

10._0AI0 IO* 29* 29*q "176.U1930 "176. I* 9.S 1922S6.9

10*sqnqi I0. ZO, 28,7 "17S*8sosq *|78° 63* 12.6 192137,9

10,Z7310 |0, 18. 23,q "178.78861 °17S, US* 20*2 _9191_.9

10.20620 |0. 1_* 22*6 -178.62_SS "|?S, 3?* _2,| 1916_*U

|0,13970 10. 0* 23.2 °178' u9678 _178, 29* UO,3 _911US*l

10.D7_60 LD* _ 2S*_ "|7_36_|0 "L?S_ 28_ _9 190897.1

10,00797 |0, OI 20*7 "178,2U_60 "178, lU* 33,7 |099U0.9
9.9U26| 9* $6. 33.U "17S*|17S! "178. 7* 3*0 109109*6

9.S77S0 9* SZ* 39.1 °379"99_6| "179, $9. 37,0 1083U9*q

9*01266 9* q|* 98,6 -179*07|06 " "179, SZ* IS.0 IS?U60*9

9.7U*0! 9* q_* S2.8 "179*79986 _TU° _U* S_*S 106808'|
9.68386 9* 91* *S "179.63003 °179* 37o US*! 10S7u|*6

9.$1936 9* _* 9_7 "|?U*$||S 9 -|7_* 30* q|*7 |1_963_6

9*iSleD 9* 33* 19,S *179.39980 "17U* 23* q0*2 10U2SI,6

9*U_170 9_ Z_ 3Or| °17U_Z700U *17_ 16* qs*s IS36U2,1

9*UZ82A 9* 2|, 91_7 "179.16U67 *17U, 9* SZ*S 10_UU7.9
9.3_07 9* 2Je sq*3 °17_*08172 "|79* 3* 612 |82US7,9

9.3021U 9* lOe 7_? °173.9UD27 "173. $6' 286D 181938,1
9,23_U6 9* ISB 2Z*I °173.83023 *|73, 99* qi*s l_1932,2

9,177Dq 9* 10_ 3?*3 "173.72lS9 "173. 93D _?i? ISO_SU*_
9.11U91 9* S* S3.7 "170"61U29 "_73. 36, SI*S iODUSI*9

S8_17,

_??Uq*
S7SSS*

S7_Sb,

b7UqO*

$7_19,

67U67*
$78#2.

$77S_*

s79qie
60136*

$0_97.

SiUZq,
S_$171

S0877.

SO6D_*

$0600.

SOSAqJ

SOUBS*

_39S*

$02_1,

SOO9U*

$789U*
$766_*

b7U09*

S71U1.

6607|*
S661_*

66377*
S6160o

bS962.

bS701.
SS613,

SS_SS*

SS30|,

bSOllo

616017._80 7, 3* 6* $7.672

6|6919*k70 7* 3* 6* 59*672
616025._0 7* 3* 7* 1,_72

616_2_*_70 7* 3* 7* 3.672

61602_.680 7* $* 7* 7.67 z

_1602_*_70 ?* 3, 7. 9*672

61603_.680 7, 3* 7" 1|.672

61603_°_70 ?* 3, 7* 131672

616038,_80 7* 3* 7* IS.672

_16037.670 7, 3* 7* 17.672

616_3_°&_ 7* _, 7_ |9*672

_160_1._8_ 7, 3* 7, 21,672

_160_*_7_ 7, 3, ?* 23*672

_16_,680 7* 3* 7, 28.672
_16n_7._70 7* 3* 7, 27.672

6160_9.6§0 7, 3* 7o 29,672

616081,_7D 7. 3* 7* 31,672

6|b083._ 7, 3* 7* 33._72

6|6_S_,670 7* 3* 7* 38.A72

616089.68D 7* 3o 7, 39*672

6|606t.670 7* 3, 7* _1.672

6|606_.680 7* 3* 7* _3.672

616068,&TD 7* 3* 7. _S.672

6|6067,_00 7* 3* 7* 97*672

616069,_70 7, 3* 7* U9.672

6|b_71*_BO 7_ 3* 7. $1o672

6|6Q7_.680 7* 3, 7* S3.672

_|6_75,_?0 7, 3* 7, _S9672
616077._00 7* 3* 7* S?.672

616079*670 7* 3* 7o S_.672

_16Q81°680 7, 3* 8. 1,672

61608_*_70 7, 3* 0. 3*672

21222796.

21_i0631e

21210431_

212UU732_

2118779_*

_1102q09*

_1177183.

_I|TZDUI*

_|183||1.

_11q8798*

211UD728o

_ISD2UT*

ZL127167_

2112U377.

2|129377,

21121NqT*

ZL119SO_

21117_U1.

21|1U972°

Z|ik_UTZ_

21|13J31.

2|LL2_70,

2|11100U*

21111666*

21111698,
211|Z107.

21||3370.

_111_022°

2|119S01.

2|118362,

211188_,

211|$709,

21118728.

211|$638,

21118939.

ZI11_138°

2|11_$78.
21112_SG*

ZI11ZQ_O,

2|111107*

2|10981_*

21_08073,

211079U9.

Z|106079*
21106_SU*

81108377.
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TABLE X.- Continued

T]_E

SECONDS

TIME

DAY HR RIN SIC

6j60BS°680 7, 3.

6]60B7,ASO 7J 3*

616089,670 7e 3o

6]6091,68D 7* 3*

_16093,A70 7, 3o

b16095,6AO 7, $,

_i6n97,670 7* 3*

_16N99,A80 7* 3.

616101,670 7, 3,

_16103,6Bn 7o 3,

61610S,680 7, 3,

6IAI07,670 7, 3.

6161Q9,680 7, 3,

616111,670 7. 3,

_lAli_,68n 7, 3,

R, t,672

D* 7e672

8. 91672

|. ]1.672

0. t3,672

8, ]S.672

R, ]7,672

D, 19,672

S, 21,672

B, 23*672

8, 251672

S, 27,672

B, 29,672

S, 31,672

8, 33,672

8, 3B,672

_1611_,67n ?, 3°

6161l?,680 7, 3.

616119,680 7, 3,

616121,_70 7, 3,

616123,680 7, 3.

_16125,670 7, 3,

616127,650 7, 3,

61612q,670 7, 3,

616131,680 7° 3,

616133,670 7, 3,

61613_.670 7° 3.

_16137.6B0 7, 3,

61613Qo670 7, 3.

8, 35°672

B, 37*672

Re 39,672

B, q1,672

8, q3.672

S* q5.672

8, q7*672

8, q9,672

8. Sle672

So $31A72

D, S5,672

Di 57,672

R, 59,672

616139,670 7, 3,

6161ql,6_O 7, 3.

6161_3,670 7, 3,

_16iq_,680 7, 3,

6161q7,670 7, 3,

_I6t_9,680 7, 3,

_161Sl,6RO 7, 3,

6161_,h70 7, 3,

61615S,6BO 7, 3,

616157,67O 7, 3,

616ibQ,680 7, 3,

6161_1,670 7, 3,

616163,680 7, 3.

616165,6&0 7, 3*

616167,670 7, 3,

61616q,680 7, 3,

_16171,670 7, 3,

616173,680 7, 3,

616t7_*_70 7, 3,

616177,_80 7, 3,

61617q,670 7, _,

61Ai81,680 7, 3,

_16183,6_0 7, 3,

616|8_,_7D 7, 3,

_i6187,6R0 7, 3,

61618q,670 7, 3,

6161v1,_80 7* _,

616193,_70 7, 3,

616195,680 7, 3,

616197,_R0 7, 3,

61619q.670 7, 3,

616201,_80 7, 3,

616203,670 7, 3,

616205,A80 7, 3,

616207,670 7, 3,

616209,680 7, 3,

616211,_n0 7, 3,

_16213,_70 7, 3,

61621_,_S0 7° 3,

616217,670 7o 3,

61621q,6Bo 7, _,

616221,670 7, 3,

616223°680 7, 3,

61622_,670 7, 3,

616227,680 7, 3,

616229,680 7, 3,

O, 5eo672

9, 1,672

9e 3,672

9, Se672

9, 7,672

9e 9,672

9. 11,672

9, 13,672

9* 15,672

9, 17,672

9, 1V,672

9, 21,672

9* 23,672

9, 25*672

9* 27,672

9. 29,672

9, 31,672

9, _,672

9, 35,672

9, 37,672

9° 3_,672

9, q1,672

9, q3,672

9, qS,672

9, q7.672

9, q9,672

9* Sl,672

9, 53,672

9, SS.672

9_ $7.672

9, $9,672

lO" 1,672

20" 3,672

tQ" S.672

IO, 7,672

lot 9,672

10* 11,672

lO, 13,672

10, 15,672

10, 17,672

I0. 19,672

10, 2I,A72

10, 23,672

tO, 2S,672

lO* 27,672

10" 29,672

(a) Position vector- Continued

GEODETIC GEODETIC

LATITUDE LATITUDE LONGITUDE _ONGITuDE

BEARERS DE6 NTN SIC DEGREES OEG RIR SE¢

9*05318

8*Vq20D

8.931q0

8*87166

8*812S3

8*75q07

B*69628

So6391S

B*iS26N

8.$267q

S*q71q2

0,ql666

Bo362q6

8.30_81

8.25570

8*20311

8*2031]

8,1SJ00

S.0993q

S,OqMOI

7,99722

7.9q_72

7e89659

7*Bq6SI

7*79739

7,7q032

?*69959

7.6S119

7,6Q310

7,60310

7*SS53_

7,50787

7.q6G68

7,q137B

7,3671_

7,32_76

7,27q62

7*22873

7,18307

7ol37A3

7,092q2

7*Oq7q2

7,G026_

6,95A06

6*91369

6oS6952

6*82556

6.78179

6,73823

At69qSS

6o65168

6,6DRTO

6.S6592

6,$2333

6*q3RTq

6.39675

6,3Sq96

6*31338

6,27200

6,23003

6,1898B

6,1q91A

6,10_66

6*06839

6,02837

S*VSsS9

s,VqvOR

S,VOqe3

S,B7oO7

S*e3221

5,79307

S,TSsB6

S,71Sl 9

S*68090

90 3, 11.q "173,E003 $ -173, 30, 30,2

S, S9e 31o2 0173.q0369 o1731 2q, 12.9

So $E* $3.3 -173.E9996 -173. I7, 69,9

S, $2, 18,0 °173o197q0 -173, It, $0,7

8, qBi qSel -173,09590 -]72, So N5,3

8, qS, Iq,7 °172.995q0 e172, $9, q3,q

0. qle N6,6 °172,89591 -172o SIR qS,3

S, 35. 20,9 -172.79737 -172, q7, S0_6

8, _|* S7_E -172,69977 -172, ql* $9,2

8, 3]* _6e3 -17_,60_06 -172, 36, ll,O

So 28, 17.1 o17EoE072| -|72, 30, 26*0

8, 21, 60,0 -]TZ*q1219 -172. 2q, q3,9

R, 21. qq,9 -]72,31792 -172, 19, N,S

8, IS, 21,7 -1721E2qq2 -172, 13, 27,9

S, 1$* 20,S -172.13161 e_72, 7. $368

8, ]2* 11.2 -172,039q7 -]72, 2, 22.1

ExIT C-BAND CONNDNICATIOR BLACKOUT

S, ]2, 11.2 0172,B39_7 -172. Z, 22,1

S* 9. 3eS o171*9q795 -171, $6, $2,7

8e So S7,& 0171,8573| "171, Sis 25,6

8, 2o 53ol -171e7668 q -171, q6e 06

7° SVe SOeO -17te677I _ -171. NO* 37°7

7, S6, NO,2 0171,$8800 -171. 3S, 16.8

7. EJ, q7.7 °171.q9930 1171, 29, S7,R

7, $0* qB,A -171.q1126 -171, 2q, qo*s

7* RYe S0,6 -171*3E_6U -171, I9. 2560

7. qqe $3e9 "171.236_7 -171, lq° 1069

7, ql, E0,$ -17t,lqV_S -17]* 0, SB*N

7, 39, q,3 "I7]*QA31D -171, 3, q7,1

7, 3&_ 11.2 "|70,97703 -170, S8. 37_3

ExJT S-BAND COM_U4_iCATION _LACKOUT

7, 3As It,2 "170,97703 -170, S8° 3763

7. 35. 19,2 -170.89132 -I70, 63, 286_

7, 3O, 28*3 -170*SOSVb _170, q§° 216q

7° 271 38*5 "170.7209I o170° q_, IS.3

7* 2q, N9,6 "170*63617 -170, 38* 10.2

7* 22, 1.7 "170.SS17q -170, 33, 6_3

7* 19* 1q,7 "170oN6757 -170° 2B, 3_3

7° IS* 28,6 "170138371 "iTO, 23, l_q

7_ ]So qI,q -170,30013 -170, 18. ,S

7* 10. S9.0 "170*2iA_2 -170, 13' *6

7* B* IS,S -170°]3377 -170, B° 1,6

7* S* 32,7 -170.US097 -170° 3° 3.S

7, 2o 50°7 -169.966_3 -169, 58, 6_3

7* Oe 9.S -169,88610 -169, S3, 9_9

6* S_* 29.D "169.80qg 3 -169. qB* lq,b

6* sq* q9,3 "169"72219 el69o qI* 19.9

A* $2, 10.3 -169,6q059 -169, IS° 26.1

6o qV, 32*D -169.iS92| .169° 33, 33*2

6* q6* sq*s °169.q70_6 _169° 28* ql,O

6o qq* 17e6 "169*39709 -169o 23* N9_S

6* q]* qlIS ol69°3163A "169, 1|* $9_0

6, 39* 6o0 -IA9.2355 A -]69, lq° 9,2

6, 36* 31e3 -169.15S6D -169, 9° 20,2

6* 35, $7.3 "IA91G7SS3 "169o q° 31,9

6° 31* 2q*o "16A'99567 -168o 69, qq,q

6* 25. SI,N "168,9]Aoq -IAO° Sq* $7°7

6* 26* 19,S "168°03659 -168, SU* tO,7

6, 20* qB=$ -168.7S739 -JAB, NS, 26,6

A, 2I, 17°9 "165.67RN0 -168. NO, N2,3

6, 18, qB*2 -168.$996q -168, 35. SR,?

6* 16o ]9*2 -168,$2111 *1AS, 31, 16.O

A* ]OR $1.0 "160*qq280 -160, 26* 3q61

A° lie 23,6 "16m°36N73 -168. 21' 53,1

6* |° S?,O o16|*2S687 -16B, 17. 12,8

6* 6, _J*2 -168.20929 -16R, 12. 3315

61 q* 6*2 -16|.13197 -168, 7, SS_I

60 1, q2el -IABoOSNVO -168o 3, 1707
S, 590 18*9 °167*97811 elA7, 50° NI*2

Se SO* $6.7 °167090]60 -IA7, Sq* S,S

So Sq, 3SeN °167,8253 S "167, Nee 31°q

So $20 ISel "167*7qVq_ _lA7, qq, SB,O

So Nee S6eO 0167067385 °167, _0o 25*9

So qT* 37,9 -167,$9BS9 0167° 3S, Sq°9

S° qS* 2]*1 "167.$2367 -167o 31, 25,2

So q3e S,S -I67°qq91q 0167° 26e $6_9

5o NOB Sis3 "167o37q99 0167* 22= 3OJO

ALTITUDE

FEET

ISO12Beq

17990N.9

179006,9

179527e2

179958,7

IS0193.q

IlO_2qo2

1009q2.2

IEIqqq,2

182020,9

JS2666eq

||3373*7

18q122*7

18q92qe7

I|$769.9

186631e9

186631,9

187518.2

I8S_28,9

189362.7

19U31S,N

191202.7

lq22ss,q

19323s,q

1_N206,7

19S16S.2

]96103.9

197017*q

1979U0,7

197900,7

19B7Nu,q

i99SS7*7

2UU32Ae9

2OlObq,7

2017q0,9

2023Bq,9

20298q*q

2O3SqD*7

2DNUSI*9

20qS17,q

20q936,2

20S3U6,7

206627,N

2058_6,9

206113.7

206276,7

2063_qoq

206N3S,7

206q29.7

20636q,2

206238°9

206052*7

20Se_q*2

2uSqel,7

2OSllS,q

20q672.9

20NI63.9

203SB6eq

202939*9

202223,N

201N3q*7

2UOb73*q

199637.7

198626,0

197S37,S

196370,0

19SI22.9

19379S.2

192387,7

190s99os

189332,0

18768S=0

IBseso°7

IBqlSq,7

18227_*0

A_TITUD[

METERS

sq90qo

SqS3S*

Sq|OS*

SN|]i*

sqAs2o

sq923.

bSO2N*

SSIS2,

6S30q,

SSN80*

$$677,

b_892°

SAt2q,

$6260,

$662_*

bASSS,

b6886o

$7IS6,

S7q33°

S7718°

bSUUS,

S8303,

bSAUU,

$8898,

$919q=

SVNAA°

$977_,

60Obl,

60320,

6U32U*

60579,

6082S,

61060.

61282,

61q91°

61687°

6187U,

62039,

62195,

62337.

62N6S,

62578°

6267S,

62768.

6282q°

62873,

_29U6.

62922,

6292U,

62900,

62862,

6ZEUS,

62729°

6263_,

62S19,

623Bq*

62229*

62053.

61AS6*

61638,

61397.

61135.

608SU,

6OSql,

60210,

$985_*

bV_Tq°

SVOAV°

SO6_U,

$8186.

ST?US°

$7206,

$668U,

SAI3U°

_SSS7,

RADIUs

FEET

2Iloqlq6°

211029Nq,

21102869e

21102911o

2|10q06S*

2|1Uq321,

2110q67_,

2110S112,

2110S63N,

2110622O,

_1i06096,

21107A22,

2Iiosqo0,

2110_22D,

21ilUOTq*

211i09S_,

2111095q,

21IIIRSV=

211127J70

21113738,

2111_708,

211IS692.

211|668q°

21117678,

2111866S°

211196_9°

21120S9N*

21121S23,

21122q21°

21122_21,

211232860

2112qloee

ZI12q893,

2112S636°

21126336,

2112699_,

211276U8,

21i2§178.

211287_3,

21129182,

2112961q*

21127999,

£113U33_,

2113U615,

2113_uq_,

211311_1,

211312Ub,

2113121I,

211311S7,

21131Uq_,

2113UB70,

21130633,

2113_33°

21129968,

2112qb_7,

211_bSV,

21128q7_,

2112783S*

21127132°

2112k3sq,

2112SSON=

2112qS78,

21123_27,

21122_99,

211213qZ*

21IZOl_q,

2]118787°

21il7389.

21IIS9IU*

2111q3S2,

21112715*

2111099R,

21109203,

21107_3U,
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TABLE X.- Continued

(a) Position vector - Cor_inu_

GEODETIC G[OIET|¢

TI_E TIN[ LATITUDE LATITUO[ LONGITUDE

S_C_OS D_Y _R MIN SEe OEEN[E$ DEE M|N DEC DEE#lEE

616231*670 70 30 100 31.672 seAqqo1 Se 3 O* 38*q

616233*680 7. 30 10* 33*672 S0607S3 S* 36* 37*1

61623_,670 7* 3* tO. 35*672 S*S71SO S, 39, 17*q

6162370680 7, 30 100 37.672 S.$3094 5. 320 9,q

_162190_10 7. 30 100 39,673 S*SOOOI G* 30* 3.1

616291*680 70 3* 10. 910672 i*96636 S. 27. $1.9

616293.685 70 30 I0. 93.672 G*q32qz S* 2G0 0607

6162_*&70 7. 3, _Q. q_*672 _*39909 00 230 16*7

_16297*600 7* 3, 10, 97.672 S.36691 _* 2i* D9.1

_16299*670 7* 30 10. 99*67Z S*33993 5. El* q.0

6162_t.600 7. 3, 100 $10A72 S.3031_ $. IE* IIo$

61628_.670 70 3* I0, $30672 E.27268 5. 160 _l*A

61628_,660 7* 30 10. SS.672 S.29270 _* Iq. 3]*7

616207,_70 7* 3. 10. $7.672 $021311 $0 IE* q?*Z

616789,67D 7. 30 10. 09,672 $011372 $0 IJ* I*q

616261._a0 7* 3* 110 10672 D*I$_SD _* 9* 16.2

616263,670 7, 3* i1' 3,67Z S*I2sqS S* _* 31.6

61626_.680 7, 3. 110 S.672 G*09687 S* 1* 97*7

616267*670 70 3. 11, 7*673 S*067_1 i_ q+ q*s

616Z69,680 7* 30 11" 90672 $053900 $* Z* 22.3

_16271,670 7* 30 I1. 11.672 $001136 Sl O* q0.9

_i6Z73,680 7* 3* II. 13.672 q*983_& q. _* *1

61637_,680 70 3. 11" IG*672 q.98617 q* 07* 2_*i

6|6277,&70 70 3* 11' 17.672 q.92_32 q* SO. qG*E

61627_*680 7* 30 11, 19.672 q.90318 q* Gq* 1103

616Z79,68_

616281*670

616263*680

61628_.670

_]6287*668

_16269._80

61629_*670

_16293.680

616Z9_.670

616297*680

616Z99._70

_163DI,680

_16303.670

616305.670

616307.68_

6i63_*_70

616311+680

_16313*675

_1631_.660

_16317,670

6|6319._

616321*660

616333._70

_1632_,66_

616327,675

61_329,660

61633+.670

616333,660

_1633_*_65

616337._70

616339.6_0

_16391*67_

616393,680

6J639_*670

616397*600

616399*670

616381.660

616303*660

6163580670

_16387_66_

6i6389.670

616361.660

616363.675

616369.680

616367*66O

6163_9,670

616371,680

61637|*6#0

616373.670

61637%*68D

61637?,670

616379.660

a16361*680

616303*670

61638%.680

61_367*670

616389*680

6163910670

616393*&60

61639_.670

616397*680

616399*660

616_U1o670

616903*665

616_0_.670

616957*680

61690V*670

6169110660

6|69130660

6169150675

MAXIHUm LOAO EACTON

7, 3, 11. 19,672 q,90315 q. Gq. 11o3

7* 3* 11. 210G72 _*57776 q_ S|+ 39.q

7. 30 11. 23.672 q*8531q q* 51. 11.3

T* 3, 11. 28.A72 q*Az922 q, q�, qG*3

7, 3* 111 27*672 q.805_1 q* ql, 21.3

T, 3* I1. 29*672 q078312 q* q6. $9.2

T* 30 1|* 31067Z q*76077 q. qG* 36.6

7. 30 110 33*672 q.73663 q* qq' 19*6

7* 3* 110 380672 q071729 q* _30 202

7* 3* 11" 37*672 qsA9617 q_ qI+ q60z

7. 3* 110 390672 q*67qq6 q. qO+ 3107

7* 3, II, q1.672 q*65q23 q, 39* ID,8

7. _ _ 930672 9063593 90 3De 7,57* I 950672 q*61609 qe 360 57.9

7. 3. 11. 97*672 90S9721 90 350 5000

7. 3* 110 990672 9087082 9e 390 9307

70 3* I10 $1*672 q*56091 q* 33* 39*3

7, 3* 11* 53*672 9.59380 90 32* 3606

7, 3* I1. 550672 9*52661 q* 31e 35*5

7, 30 11. 57,672 9051025 90 3|e 36*9

7. 3* I1" 59*672 9*99991 q* 27* 39*9

7. 3* 1_* 10672 9097912 qe 21* q�,i

7e 3* I_* 30673 q*q6q38 q* zT* _1*0

7, 3* 1_* 5*672 9*9501_ qe 2|* 07

7* 3* ||* 7.67_ q*93660 q* Z6* 11*|

7* 3* 12. 9*672 q*92379 q* 2J* _ieJ

7, 3* I_* 11*67_ q,91175 q* 2_* 92,3

7* 3, 12. 1306T2 9090069 q* 2q* 20G

7* 3* I Z* 150672 9*39_6 qe 28* 26*0

7* 3* 120 17*672 9*36132 q* 2te 5207

7, 3* IZ* 19.672 q*37291 90 2E* 2208

7. 30 ]2* 21.672 9.36530 9_ 31* 55_|

7, 3* 120 230672 903_098 90 _1 I 30*q

7, 3* 12. 2J*672 9.3_231 9* 21o 803

7* 3* 120 27*672 9*39656 90 20* _5o7

70 3e 120 290672 9039202 _0 20. 31,3

7* 3. 120 31,67Z q033779 q* 20* 16el

7, 3* 12. 33*672 9033911 9. 20* 2,A

7, 3* 120 350672 9033096 9, 19, 51,q

7_ 3* tZ_ 370672 9032828 90 19* 91,6

70 3* 120 39*672 9*32609 9. 1_* 33,7

7, 3* 12* 91.672 9032915 q* I_* 26,9

7* 3* 12. 930672 _e322_S 9_ |_* 20*8

7* 3. 120 90*672 q*32078 90 1_. IqJO

7° 3. 12. 97,672 9031906 9* 11e 8*7

7* 3e 120 99.67_ 9,31733 _e I_* _*q

7. 3* |3* S1.672 90315S6 q* lie 5Ai0

TE6_INETION OF

7e 3* 12* 51.672 9031556 9* IJ0 5600

7, 3* 12* 53,672 9031380 90 1 E* 9907

7. 30 12* 550672 9*31207 90 1_e q3*q

7* 3* 12. 67*&72 _o31036 9_ toe 37*3

7, 30 12. 590672 9*30R70 9. 18* 31,3

7* 3* 130 1.672 9030708 90 16. 2S06

7* 3* 13. 3*672 9030500 9* IOe 19eA

7o 3* 130 5*672 9,30398 q* 10* 19e3

7. 3* 13. 7*67_ 9,30251 9. 10* 9*0

7, 3* 130 9.672 9030109 90 lie 3.9

7. 3* 130 11.672 q*29973 9e 17* 5900

7. 3* 13. _3*672 9,29592 9e 17* 59*3

7, 3, 13. 15,672 9029717 go 17. 99*8

70 3, 130 170672 9029S98 9* 17. 9D05

7. 3* 13* |90672 9029959 9* I_ 91_q

7, 3, 13* 21.672 9,29375 q* 17* 37*5

7. 30 13e Z30672 9,29272 9* 17. 33*|

7. 3* 130 2S0672 9,29173 9. 1_0 30*1

7, 30 13. 270672 qez907i q* 170 2600

70 3i 13. 290672 9*28965 90 I_0 25*6

7* 3* 13* 31o672 9028900 90 1_* 20e9

70 30 130 330672 9*28816 90 17. 17*q

7, 3, 13. 3_*67_ 9,2873G 9e 17. JqeD

LO_61TuOE

DES _IN DEC

ALT|TUOE

FEET

-167.30125 *1670 1|* 9iS

*167*22792 e167. 13. qo*G

"187*15_07 -I67, _. 16.3

"167,01272 "i67. qe DT,l

-167.01081 "iA?* O* 39,2

o166*q396U olAk* $6. 22*6

-166*|619Z -166. 52, 6.1

-166.79119 -16A* 97. G5*A

-i66*TzTq7 "166. 93. q6*l

-166.66088 -166. 39. 39,0

-1660_q300 ml66_ 35* 3906

.166,SZ603 -166. 31. 33.7

.1660q600 S -166. 27* 3662

.ibA,3_$_ *|G6* 33_ q2*q

-166.33171 "166. 19. 8909

o166,Z69AO -166. 160 1103

.166,Z0937 "lAG, IZ* 3306

-166.15051 -166. 9, 2.1

.166,093q9 -166. $* 36*6

.166,03111 -166o 2* 1708

-165.98q70 "i60, 590 9.9

.IAS_93307 oI6_* 5_* S�*Q

o161*61336 BIAS* A3" 01

-161.|31D0 *16J* $0' 7*0

-iAl,7|qq6 *l&_. 97. 2201

SE¢OMD INT_T

-165,789q6 -16S, 970 22,1

.165,7951 i -165. 99. 92.6

.165,702AG -165o 9Z* 9.$

ol65,661Ai -166, 39* q2.6

-165063Z69 ol6_+ 37* 220Z

.165,S|G59 "IASo 380 6,1

.16S,SSO01 =168, 33* *3

.168081626 o166. 30* 66*5

.165,91909 -165, 29, _.7

°|65,95399 -165, 27. 12.6

*165,92q�Z -16G* 28. 27*9

o168.39680 -160, Z30 98*b

.165037066 o1&5. _2. 19.9
-165.3q591 -165. 2U* 98.3

*160,32208 -165, 19, 21.2

-166,30053 -1AS, IA0 |_

-168,Z7969 -165o 160 97.9

.165,26093 -168, 150 37.6

-168,2q227 *16_, 19. 32*2

ol68.2253_ -iGS, 13. 31.3

-168020961 -1680 12. 3906

o165.1980i -168, I1. 9Z*O

-165*111q9 *lOG, Ig* G3.q

.165.I61q9 DIGS. 100 0,9

.1_5*1073 q -166. 90 260q

°165019637 -165o 80 96,9

o|_50130A6 _166, _* q*l

-168.13566 -165, 70 32*G

.160,11566 -165, 6* $7.2

*16S*106qb =165o 60 23*2

.168,0973 v -165o 50 50,6

.165,08067 "i6S, 5, 19.2

*166,00038 ol65, 9, 99.3

-165.0729_ o165, 9, 20,7

.168006965 ol65. 3* $3.5

-168005766 o|61, 3* 27,S

-16S*DOOO0 ol68. 3, 209

-168*Dqq3E *|65, 2. 39_6

.165,03816 o161* 2. 1709

.165,03237 -165, I* 56.6

-165002692 "165, 1' 36*9

0168.D2175 -168. I* 11.3

*165*01689 0165, I* ,7

.161001229 "165. 0. 99.1

-168.00799 91680 O* 2806

o165,00912 °|65, Q, 19,6

o16G*00069 -16S* D* Z*5

65¢ GUIDkNCE

.165000069 "1680 O* Z*S

-169.99769 _169. $9. SlID

-169.999_3 -i690 Gg, 91,7

o169+99352 "169o $9. 33.1

*169,99090 _169. 59. 2809

.169096653 _169, $90 1607

*169.q665T -169. 59. 12.7

o169096896 "169o 19* 707

o169096926 *16q0 _9. 3*q

o169,96328 "169. $5. _907

*169096291 "1690 $8* SA*7

-169*96173 "169. El* 59.2

*169,9|119 "169. 580 $2.3

o169.98076 _i69. G|* _007

*I69*98097 -]69* GA. 9907

-169*960_9 °lAq* i|o 9901

=169*98030 "169. DE* qA*7

-169*915|0 "169_ 68* 96,T

-169.98026 "169. $6. 99.0

"169*98037 "169. $60 99.3

-169*950_5 olEqD $5+ 8000

-169.91076 "169. 56. 50*5

o16q,98iOl "169. GA* 51.7

iOD3]S*2

17|282*6

17&17800

17900q*7

171766*$

IA�qGTI7

16711q00

169711*2

162267*7

I0979J*0

15729D*S

[Gq|q_*O

1G2976*0

1_0207*7

Jq7999*|

Iq$7190G

19139900

13911|*S

136903eG

139730*7

132629*2

130636*G

1|0000'0

1_715|,S

12715205

12S701*2

Izqq3seG

123333*7

122363*2

12197602

120620*2

I19739._

118763*Z

11771602

116539*2

IIS298*7

IL3065*b

1123930Z

11009302

1092_7*S

10756005

105856*0

1023890_

100609*0

90931*7

9723Z07

9G87603

99007,0

92SqAeS

911GS02

A9793*b

8i3DS*2

66929*_

85915*5

8386_.7

8ZZ_Z*5

7909602

77906o2

7875907

79111.S

72968*7

70035*7

69222*7

67686,0

661_0_7

6969702

63268*0

6163|*0

6039_07

60_9507

_8996.2

S7q9G*O

$609607

SqAoq*2

53171*2

5175002

50390.$

96956,7

97_93*Z

96280.S

q9933._

93692o0

9237|*$

91192*7

39936*0

36786*Z

37609.7

36989*7

3539600

3q333._

33293._

32276e2

ALTITUDE

NETE_S

$9960e

Gq391*

&3699*

63037e

S33SG*

6|&Eq*

S0936*

G02090

99969*

98709,

q7996*

97196e

9697_0

qs783.

9S109.

99937*

93762.

93063.

929030

91725*

91066*

qogz_*

39ill*

39268*

36766*

36756,

38319.

37928*

3759_*

37296*

37026*

3676S*

369970

362QS.

38A60.

38520.

351Z6.

397Q6o
3q2_8.

337AS,

33293*

32788.

32268o

3173_*

3i20A*

30679*

30189*

29637*

29|3Z,

2A683,

28209*

277A7o

273690

2699U*

36q9_o

2603_*

2586Z*

2bUAU*

Z9869.

Z9093.

235930

Z3092o

2Z569.

22069*

ZI_91.

31_99*

20622*

20163*

19720*

192A9.

IAA�A*

16909*

16959,

17967.

17S20*

17063*

16693*

16287*

1577q0

1539_*

19923*

19556*

19097,

1369_,

133U2o

12917*

1_$90,

iZ173*

11019*

I1963o

11122*

10769*

1096b.

ID198o

9636*

RADIUS

FEET

ZiiOS3Al*

111033_8.

21101261*

Z109t097*

210960670

ZIG�q_76_

21092229*

Z100_039*

31_573960

21009929,

31U829930

ZI079993,

21077639*

_1075372*

210731660

21070967*

ZIOG&7_�*

21066_39*

21b69319*

21_59939.

210576438

210_86_6*

210Sqo2G*

210G2313*

21US2383.

21050937,

21099677*

21090579*

21697619*

21696732*

21095880*

zIUqSQ09.

21099052*

21092966*

31U91_11,

2|Gq0129*

21U39115*
21u37_61.

21036i3_*

21939533*

2103_689.

21031165*

ZLuzqq33+

21027696*

_1U28966o

21D29297.

_10236_0o

2102U697.

_1D19330.

21_17673.

_1_16993*

2101_123.

_1013717.

2151Z2_6*

21610710,

21GU9202.
21_762U*

_1006012,

21_09366*

21002796*

31_01101.

20999953*

20997610*

20996179*

_0999666.

_09930D0.

Z099199So

20990091*

20986613*

Z0967162*

20965790*

ZU90579U*

_0969291*

20963891,

_0961392*

_097996|*

20978616*

2U977097.

_0978693.

20979306*

2097299|*

_0971696*

Z0970_61o

3_96699_*

_0967727.

20966992*

20969106*

_0962989o

20961D39.

20960797*

_0989663*

Z0988693*

_09_76_6.
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TABLE X.- Continued

TIME

SECONDS

616N|Te6&O

6L6q|qe670

61bN21,680

616q23e670

616q2S*_O0

616q27.670

_16N2q,670

616q31.680

616_31,_7D

616N3_,270

61643_,270

_I6wq_,700

616_5.2on

616q6_,28D

616N8_,200

61698n,qGD

616qHR.qGO

6165|A,980

616gq_,qGO

616S76*980

61bGOn,wO0

61663_,980

61b_hn*NO0

61672Q,900

6167S_*_80

TIME

DAY _R NIN SEC

7* 3* 13, 37*672

7. 3* t3o 39,672

7, 3, 13, ql,672

70 3* 13, 93*672

7* 3. 13, NE,672

7* 3, 13. N7,672

7, 3* 13. 99*672

7, 3, 13. G|.672

7* 3, 13. G3,672

7, 3* 13, SS,273

7. 3, 13. 5S.273

7. 3. IN* 5,273

7, 30 IN* IS,273

7* 3, iN* 25,273

7, 3, IN* 3G.273

7. 3* IN* qS.273

7, 3* IN, NG*_77

7, 3, IN, _8,_77

7* 3* 15. 18,N77

7, 3, IS, 90*977

70 30 |6* 10*977

7, 3. 16, _8,977

7, 3, 17, 1E,977

7, 3, 17, q|*N7?

7* 3, 18* I0,N77

7, 3* J8o NO,N77

7, 3. 19. 18,N77

(a) Position vector- Concluded

GEODETIC GEDO[TIC

LATITUDE LATITUDE _ONGITUDE LONGITUDE

O[IR[_5 OEG MIN SIc O[GNEES DIG MIN SIC

q,2G6S7

qo28S80

N*28SD6

9*2&q3q

q*2836q

q*2029S

q*28228

q*28162

9*28097

q*2899G

q*ERON6

q*27869

q,27021

q*27813

q*278||

q,27810

No2781D

qo270|O

No27810

q,2?8lO

q*27810

N,2781D

N*27010

q,27810

qo27B|O

N,27_10

_.27EIO

N, 17, 11,6 °169*90129 -16N, 58, $2,7

q* IF* 809 o|GqegG|6Q -16q, $8. $3.7

N* |T, 6,2 -169,9G191 "IGN* SO, _q,9

_* |7. 3*6 °169*9iE21 "169, SO, $6*0

q* IY* 1.1 "169*982S S *169* SO, $7,2

N* 16, $8,6 -16q*9|290 *I6q, $8. SG*q

q, |6. $6.2 °169*9832 q "16_* SO, S9.7

q* 16, S3.8 -j6q.9|_$9 _IGN, $9. *9

N* 16, $1,$ -169*98399 "I6N* $9, 2,2

N, i6. qge7 *|Gq*gsNl 9 1|Gq, Gg* 5.1

DROGUE PARACHUTES DEPLOYMENT

N, 16* 99,7 -169,98NI 9 "1690 $9. 3.|

N, 16, q3,l -169,98tl 9 "169, Gg, 6,7

_* 16. NI*6 *16q*9SSNI "16N, sg* 7.S

q* 16. q|*3 -|6q,98sNq °IGN* bg, 7*6

_* 16. q|*2 "I6q,gssN q -169* $9. 7,6

N, IG* qI,2 =169*98S96 *|6N* S9, 7*7

N* |6, _1.2 *|6N,gGSqS °IGN, $9. 7*6

MAIN _ARACNUTE5 DEPLOYMENT

N* 16. 91,2 °IGq*98SNS -IGN, $9. 7,6

-|6_,98SNS -16N* $9. 7*6

-16q*98Sq_ -169. $9, 7*6

*|6q,gESq6 =|GN, $9, 7*7

-169,9SS93 =|69, S9, 7,6

116q*98Sqq -169, S9. 7,6

=16q,gsSqq *169, sg, 7*6

-16q*gisNs *|S_* sg, 7*6

*I6N,9SSN6 -|GN° St* 7*7

*169,9GSN3 *|6q* Sg* 7,6

q* 16, qI,2

q, 16, q|02

qe 16. q1*2

q, |6, ql,2

N* |6* 91*2

q, IG* q1*2

q, 16. q|*2

_* 16. NI*2

q, |6, _l.2

5PLASMDONN

ALTITUDE o_TITUDE NAUIUS

FEET NETENS FEET

31280*7

]O30K*S

293q9*0

28N10.0

27957.7

26S01,0

2S609.2

29811,?

25997.7

2326G*S

2326S.6

19763*0

17279,2

ISI3S*S

13OeO,S

11093,2

tON70*7

|0q70*7

701q,u

6Q9S*0

GlGi*7

9299,7

3q|2*S

2SqI*?

IGSE*b

833*7

9S39. 20956631,

92370 209S5656,

i9q6* 2DgSNTGO*

86S9. 209S3760,

83?0, _09S2i39,

6|02. 209S|932,

7830, 2_gsIuNU,

7563, 209S0163,

7299, 209_9299.

7091, 209986|7,

7091% 20998617,

6029, _09NS11S*

6_67, _QgqEk3l,

96|3, 2ugNu_G7,

5987, 20938N32,

33GI* 209369NS,

3|9|, 20935822*

3|91, 2U93_822,

2130, _0932J66,

lESS* EDq31NqT*

IG|2. 2093gbN|*

|309, 209296N6,

IDNU* _092876N,

77S° 20927893,

S|3* 20727u3N,

2SN, _0926|86.

-1, _09_b3N_,

_I67S_*NO0 7, 3. 19, ]8.N77 q,27810 N, l|* qI*2 "169,98SN3 *I6q, $9, 7,6 *q*S "|, 2U9263NB,

6167S_,320 7* 3* 19, |8,312 N.278|0 _, 16, N|,2 *|6q,gsSN3 "16N* $9, 7*6 *0 _, _U_Eb_SE,



103

TABLE X.- Continued

TIRE

SECONDS

616931*AgD

AI5q31,680

615933.680

615035*A80

615037.670

615939*68D

615981*670

8159N3,680

6159N5*670

615887,680

615_89*680

615851*670

615953,680

61595_.67fi

61_q57*68_
615959.67_

615859,_?0

615961*68O

615963*680

615963*680

6J5965*670

615867°680
_1_969.67n

615971,68D

615873,67D

61_975,88D
6Z5977,67n

615979.68_
615881,68_

61_983°67D
615885,68D

6LSqB?,67D

61_989,60D

615891°670

615983,680
615995,68_

61598T.67D
615899*68_

616001,670

6160O1*670

616003*680

6i6005*A7n

61&DDT,Agc

6160Q9.670
616Dll.670

6J6011,67_

616013*688

616015,67D

616017,68U

616n17°_8_

616_19*61_

616n21.680

&lAn23*67_

618n25,68n

6ib027,68_

(b) Velocity vector

-INERTIAL-

PATH

VELOCITY ANGL[

FT/S[C H/sEC DE6
AZ|NUTH

O[i

.EARTH F|A[Oo

PATH

VELocITY ANGLE

FT/sEC R/SIC DIG

360700888 10998*q

360700B88 10998*8

36077,657 10896,$

36089,261 |0998,S

36090,839 I1000,S
36097,32$ 1100305

36103,891 I100e,8

36109.629 11006,2

36115.625 11000.1
361210861 11009,1

36127,101 11011,6

36132,$18 IIOt3,Z

36137,630 11018,8

36183,351 11016.2

3618A,S|S 11017,S

36150.122 1101806

ENTER S-BAND

36150,132 11018.6 *q,933
36152,7_3 11019,q °q*Iz6

36158,058 11019,8 -q,TEl

06,260 |lZ*Seg

ATMOSPHERIC ENTRy

*6,Z6Q JJ3*SYS

-6,165 112*682

-6*070 113.61_

o$,971 i13.133

-8,|10 112,778

-S,111 |13o338

*S,689 113D869

-S,Eeq 112.913

*S,q99 12,951

-$.I03 13.002

*S,|08 13,086

-$.312 13.090

-S*116 13.133

-S,OIO 13.176
*q,923 13*Z19

CON_UMIcMTIOR

113.EI9

113.362

113*308

ENTER C'8AND CONMUN|GATION BbACKOUT

36158e058 11019*0 -q,Y28 1130305

3AIS3,696 11018,7 *q*630 1130387

36151,017 I1018"9 oN*E31 113.389

361850262 11017,1 oqoq30 1130q31

36135,S3S 11018*1 -q,828 113*873

36120*896 11009,5 08*223 |130S17

36099*063 IIDD3*Q -q*|16 |13*S6!

36070,293 10998*2 -8*006 1|3*606

360320723 1098208 -3.|92 113.652

3S98N,769 10968*2 03+778 113.699

3g92q,836 10989*9 -30651 113*787

3S8510223 10927*5 -30522 113,79S

3$762,218 J090D,3 030387 113*|qq

35656,187 108A8,0 "3*_qq 1130893

35531,677 10830.1 -30093 113*9q3

3S387,378 |0786.1 -20933 1|3099q
352220313 10735.8 -2*76& 118,OqN

3_031,906 10679* 0 -2*J07 |1q*098
3N838,027 10615*6 -Z*qO0 IlqeJq3

38599,Q38 105qS.8 -Ee_oq I|80192

MAXlNUN HENTING RATE

38599,038 10585.8 -2.108 I18*192

383_80968 I0869,6 -1.999 118*283
39D78.391 103e7,1 -1,Y86 I18,297

33788,233 10298,0 -1,$65 118*352

33883,911 _0205.9 -I,339 118,NG9
33165,398 10108,8 -1.107 Iiq*869

GUIDANCE INITIATE AT 8DOT * -7_U FT/SEC

33165,398 10108,8 -1,107

32837,026 100D8,7 0,073
32502,296 9906*7 *.137

33165,036 9803,9 ".901

MAXIMUM LOAD FACTOR

32165Q026 98B3*9 ".901

318Z8.757 9701,q -.168

31896o779 9600,2 *Q61
31171*902 YS01*2 *_RI

30856.371 9806.0 oq7s

30551.911 9312.Z *609

I|q,869

118053U

lie*SeN

Ilq,66Q

F|RST ENTRY

lq,66D

18,728

Iq,798

18*879

18.995

i5,156

AZIMUTH

DE6

3869q*887 10175*0 06*509 113,S57

113.$57

113*608
1i3*661

I13*699
113.796

1|3*792

i13*A38

1130885
113e930

13.976

lq*OZl

19*U67

1q*112
1901_6

18.201

3869qeRq7 IOSTS*O "6.$09

3q7Gl*lY9 10S77.2 "6*810

3q708*788 10879,2 060$12

3871SOS79 10581*3 °6.313

38722,219 10_83*q "6.118
38721*736 10_8_*3 06*01_

3873t*119 1Q58703 -S.915

397q1.|$8 IOS|9*Z "S*816

38787.Q33 IOS91*0 *_*717

3q713,118 10_9_*1 "S.617

3q?sl*TJ_ Joseq*6 *$*_18

3876N.|9_ 10_960_ "_*818

38769,Z3e 10S97,7 -S,318

38773,690 10_99,0 -S,218
38777.q81 IOGQQoZ "S*lll

RkACKOUT

38777*q91 10600*2 "_.I18

3q7|00_3 |O601*O "SeOl7
3q781*1Y_ 10601eS *q*91S

LOAO FIcTOR • BoOS G

39781,793 10601,S

118*201

llN*+lt

31798*q01 9692.2 "I.ISS lib°beE

31q7D*qOS 9S92.2 -,911 115,671

31136.101 9890,3 -*665 lIE,TEl

3D799,390 9387*6 "*q19 |15.83Z

3D799.290 9387,6 -,819 115.832

30863.$21 9Z85_3 "o176 1ib*916

30133.088 91A_,3 ,068 116._U3

29807.901 9QBS*S .298 _JA*lO|
29893,868 8989*6 *897 116._3A

29|90*634 8897*3 .63_ 116,817

33230.66S 10128.7 "_*29S 115*2fi9

32980*803 100S2.6 "Z*f182 11_*3ZU

32710o872 9870*2 "1.861 115*38_

32921.$72 9882.1 "1.631 115.9_1

32116.$61 9789.1 "1.396 11_*521
31798*9QI 9692*2 "1*155 115*59_

"q*91S 119,_89

38781,630 IO6OleS -8.013 118*333

3N779"183 10600*7 "8.71D 118,376
38773.E81 1QS99,0 -8,605 118*8_

39?68*050 IOS�A*I "8*899 118*865

38789*E06 10591.6 "8.390 JIM.biD

38727.976 10585.1 -N*279 118*S_6
38699,821 10576*q "q*|_S II9.6U5

38662*058 |0_65.0 "_*Oq6 118.653
3961N*332 IO_SD*S -3,93q 118.703

38_8*60_ 10533.3 -3*796 |18.7_8
38N81.20M 10509,9 -3,662 1|q*806

38392*81q 10883*8 -3,$2_ I|_*A6C
38286*616 IQ8_0,6 "3.373 118,915

38162.311 I081207 -3*Z|7 ilq*971

3_018.217 10368*8 "3,052 IIS,U_7

338_3.861 10318,8 "3,877 118,088

3366T*t_2 10261*8 "_.692 115.192
33q89*861 10198*8 "2.q98 1IS*ZOO

3323G*ABb 10128.7 "3.298 IIS,2_9



104

TABLE X.- Continued

TIME

SECONDS

616_29.670

616n]1.6|0

AI6033.670

61603S,66D

AIAn37o67D

616039.680

61An_loA@O

AlAn,3.670

AlA_.Agn

6IAn_7°67n

6tAnNV.6RO

616081.67D

6|60S3.680

6160SS.670

61AOS7°ABO

61A_SVoA@n

616nA1.ATD

_16nA3.Ae_

61606S.670

AIAn67.6@n

@lAOA?.67n

616n71.Agn

61_073oA@G

61607S.670

A16077.68c

blAn79.670

616061.660

616oe3.670

616oOS.680

61AnsT.66_p

616_A9.67o

616n91.68n

616o93°61o

61A_VS.A_o

61609T.670

616099.A80

616101.A7_

AIAIO3.ABO

AlAinS.68n

616107.67D

616109.A80

6|6111o67n

616113.6Oo

61611S.670

616tlS.67(_

616117.68_

61bllV.6@n

616121.670

6161_3.6@0

616IZS.67D

@|61Z7.660

616129°670

6IAI31oABO

61A133.67_

61613So67_

AlAi37.Ae_

616139.67_

_16139.67_

6161_t.bRD

616193.670

61619_.68D

616197.67D

6161Nv. Aeo

AIAISI.ABO

616153.670

616_SS.680

616tS7°67_

6161S9.A60

616161.A70

616t63°680

61616S.6@0

616167°670

(b) Velocity vector- Continued

.INERTIAL.

PATH

VELOCITY ANGLE AZIMUTH

rT/SEC M/SEE OE8 OEG

}028917S0 9Z23oZ .ANN I|Se333

299@u.eqq 913e. I ,888 ||sJq7o

2_?13oSOS 90S6o7 ,@88 llSoE83

29_$6,29N @97613 °380 I|SoAI6

29_U7,277 EVO2,N ,_7S IIS,67@

2@96S*0S6 @R2@,6 ,171 ||E_792

25726,N_9 e7_A°q ,S66 1|8o806

2|@96,393 gA_s°7 -.037 |lEo|70

2|267,900 6616,| -,INN I|Se93|

260q2,026 |S_T,2 ot_sq IISi99g

27617o|6S 8_y&,9 -,|86 llAJOq6

27S9N.811 6_IO°B -oN|3 I|A_iO|

Z7371,0_6 @3N2,7 -,602 116,|89

ZTINA,q$3 B2Yq,2 -,I|9 1|6o233

_6919,693 @2OS.1 -t|23 ||6_3_8

_6690,0@7 ml3S.2 -,699 1161q69

_A_87o203 808_,2 -,93_ 116,627

26ZZ0°996 7992_Z -,_22 1|6_79q

2SV@I°eIZ 7919.3 -,067 116,9S6

ZS7_D.I67 78_S.6 -,|00 ||7,|18

ZeN96,AS_ 7771_ -,736 1|7,277

28281,917 7696°e -,67S ll7,q_

ZS006,$39 76ZZ,O -,62N 1|?,611

2N761,D_9 78_T°2 °,se7 1|7,7O8

2NSIe,m72 7_72oS -,$66 1|7,96_

_q271_Z72 7397o_ -o867 I|@olVS

2qO27,3q| 7323,8 -,SSO |1@,32S

Z3Y|NoTq| 7299,6 -,96S I|So975

238qqo663 71TAoq °,|Z9 Iioleq9

23308,|97 710_o_ -,168 I|6,SN3

Z3078,EO0 7033°S -°019 I]N,NV9

228N7,9S5 69_N,! ,|Z_ IlOoNGO

226_5,N_0 6@9_,Z ,26] ||8,_96

22_08,908 AR30o2 ,390 1|6,_7

2_IV@,&AB 67_6,2 ,_12 118,27N

ZI99S,ASR 670_o3 ,627 ||E,2|Z

Z1799,$39 AANNo8 of 36 II|tlS3

_161Uo69S 6S87,D ,|38 11|1096

21NZ9.306 6S31°7 ,_3Z ]IReON|

ZI288,NAT 6_76,7 l_Ol6 ||7,978

ZIOB?,IN_ 6N2A,O loOSE 117,909

20730.|93 6379,8 I,IN8 1|7,63_

2077Bo_ZU 6333°3 1,|96 ||7o7S2

ZO633°NS2 6289.! |DE39 1|7o676

ExIT C-O_NO COMMUNICATION BLACKOUT

_0633,_SZ 6289.I I,_39 |17,676

Z0_9_,916 A2_6,9 1o281 1|7,612

2036Z,$60 6206,S |,323 ||7,860

_0Z36,211 6180,0 1,|61 ||7,S17

_011S,7|2 61SI,3 IOS93 117,_76

_O000,@q7 6096,) |*@|7 |17,q3z

19091,_07 606_,9 1,_32 1|7,3@N

|9767,172 6031o1 1,q36 117,329

196B7,eZ2 Aono,_ I,N29 I|7,z&e

]9s93°o3_ $972,O 1,_12 1IT,_Os

I?SU2°SS6 SvN_,_ i.|18 117,139

]v_lAon77 $918°o 1,3_9 ||7,07Z

19333,z81 5892.@ Io3O6 117,o06

EXl T q-BAND COMMUNICATION _LAcKOUT

19333,2At SB92.8 1°_06 1|7,006

192S3,91@ _868,6 I°ZSA |16_9_U

19177,71S S@_S,N I._0! ||6,878

19|0_°397 S@23,0 I,|NS 1|6,a1_

19D33,7_0 S@O|oS i,_e7 1|6,TEN

1696_°SN6 57@D,7 I,OZ6 |16,696

16B99.$9| $760,b ,968 1|6,ANI

1@@3S°A_| S7NI*I .900 |IA,SB7

IBY73°SO_ $722oZ ,@36 |IA,SJN

1@7|3°03E $7_3,7 ,F69 I|6,q63

IgA8_,ll3 5688°8 ,_00 1|6,_33

i6S96,$7N $66e,2 ,629 |lAi3@q

|@sqD,332 SAsl,I ,eSN ||6t33_

I@_eSoZ2Z $63N,3 ,N76 ||6,288

I@_3|°16_ $617o8 ,398 |16,23@

=EANTH FIXED-

PATH

VELOCITY ANGLE

FT/SEC N/SEE DE8

28900,ZO@ @@OB*8

286ZZ,SOq 872N,Z

28356.G82 86q2*9

26099o29g |$6N.7

27880,761 @q16.9

27609.061 @q|$o3

27372,98D |393.3

271wi.968 6272.7

269|3,S06 |_03.3

26680.ISA 0|3No6

2696_,E09 |066oq

26_N1°670 799@,8

2601@.773 T93U,$

ZS79N,VN6 7062,3

2SS69.|61 7793*6

283w1.816 772_o0

2$||0._93 76S3.6

_9676,067 7G_2oZ

29@36,786 7S09.9

_9399,O37 7936.6

291$7,966 7363.Z

_39i@°727 7289,2

_3671.NZ2 7218,1

_3928.092 7190°9

231@S,189 7066°9

2Z9_2,O70 6993.0

22701,2_7 6919.q

22960,S30 6|96.0

2Z22|,|69 6773,1

Z19_N,7|9 670|.0

21781,6S3 6629,9

21823,06S 686U,Z

21_99.VN1 6992,2

21082o39U 6928,9

2067|,3@7 6361o6

20667.Z76 6299,_

Z0_70.397 6239,N

20_|0,63_ 61R1.8

_0098,909 61_b.O

19923.656 6072.7

I97$6,||7 602|,7

19$96.26_ $973,0

199_3.319 8926.3

|9Z97,_38 8@8|,8

19Z97,238 888|,@

|9IS7o79_ $839,3

19029,$9_ 8796.7

IO@97.SE6 $760.0

|@776.E99 $723o|

10660,636 SAeT.@

|O880.62$ 8669.2

I@q_$,S2N $A22,2

|83_S,233 $89|.6

I@Z_9o_63 886Z,_

1e|57,96@ $$39,6

18070,N_8 SS07,9

17986°610 8_@Z,3

|79_6.Ale S_8Z,3

|79D_,_2@ $Nb7.@

176Z9,020 S93_,3

177_N,739 89||,7

|7663,IN8 $389.8

176]_,DN_ $366°B

|7b_7,2|9 $3_@._

1798Z,_|9 $32@,7

17_19,966 8309,S

|73SB°195 8290o8

17Z98,NBN $27Z,6

172_0,I79 $2$N,@

17|@3.173 8_37._

I7|27.318 _2ZO,N

17072.SI6 $203,7

AZ|NUTM

DEE

a67N ||6*6|6

,613 116.773

,809 II6e|72

,391 liA.VSG

o2eo ||7_OZB

,180 |17,I_7

,07! ||7,1@6

°,039 1|7,_68

o,18| 1|7_3N2

-,267 117,_i6

-*_O8 |lT,qAJ

"oeU8 . ||Tob$@

-163q |17,63|

-j787 1|7,722

*De67 |17_6q3

-,9q7 ||7,99@

-,vB_ 1|@,|79

-o972 lla,37u

-,9|N ||6,886

-,eNq ||@,TNb

-,776 I|O,_28

-,7|3 |19.||9

-,689 ||9,_|8

-,62! ||9,$17

-,601 119,72N

-,600 ZlVI?38

-°882 1_0°|_8

-,N93 1_0,3_!

-°3_N I_oN_3

-,178 |_0.N36

-.OZO IZO,NI|

,|3Z IZ0,379

.Z77 IZO,3N_

,N|b |ZO,3OO

,$_8 |ZO,ZS3

.6@7 |2G,207

,7@3 |_0,16_

,893 |ZO,i2N

|,0@_ |ZO.U3_

|,|61 1|9,977

1,Z26 |19,9|3

|,278 1|9o@N_

|,32S 119_779

|,3ZS 119o719

|,37| ||9.7_6

1,_|6 ||9.6@6

|*N87 119_@8q

|.N92 i|9,@2N

|,819 ||9,89|

|,8_8 |19,88_

1,8_0 1|9,$06

|,83N |19,_83

|,816 ||9,397

IoN_B i|9o33@

l,Nb_ 1|9._77

|,NO_ ||9,ZI_

|,_$1 ||9,1S_

|,ZVZ II9,U95

I,Z_Z ||9,03@

|.170 |IB*9$N

1°108 1|8,93G

|,039 |1@,679

,970 ||B,B3U

o9_| ||eo7BI

,@29 ||@o73b

,7bE IIB._BB

,_79 ||B,6_3

,89@ ||6,897

,$I6 |i8.8S2

,N3U ||@°$OA
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TABLE X,- Continued

TIN[

SECONDS

616169,680

6|61711670

6|6i73.680

A|617S,670

616177,6a0

616179,A70

616181*680

6i6183,680

&|618S,670

616187,680

6i6|8q,670

616191*680

6|6193,670

61619S,6&0

6|6197o680

616199,67D

6|620L*61D

616703,67e

61620S,_80
6]6207,670

6i6209,6A0

&1621],610
&162|3,670

6162]S,680

616217,&70

616719,680

6162ZI,670

6|6225,680
61&Z2S,6?O

616_27,680

616229.68e
616231,670

6t6233°6Ac

61623S°670
616237,6B0

616239,670

6167_1,68n

6|62q3,680
6162qg,670

616_7,&i0

6|62q9,670

616251,68e
6162S3,67O

616ZSS,68O
6i62s7,670

&]67S9,67_

_16261,&80
_162_3,&7o

61626s,6B0
616267.670

6i626q,&|O

616271,670
616273,680

616zT_,AAO

616_77,670

&]6279,680

616279,&B_

616781,670
AI6283,680

6|62_S.670
616287,680

616789,680

AI629t,670

616293,680

6|6295o670
6|6297,680

616799,670

616311],680

6163n3,670

61630S,670

616307*660
6163ne,6?e

616311.68o

616313,670

61631S,680

(b) Velocity vector - Continued

-IN[RTIAL-

PATH

V[LOC;TY ANGLE AZINUTH

FT/SEC HISE¢ D[I DIG

|I37A,OO0 5601.6 *$17 |li*|ii

IA32S*6S2 SS|S*7 .232 ||6*|]9

18273,976 SS69.9 *|q$ 1|6.09!

Ia222,|Ae sssq,3 ,0S5 ||6.0q2

18172,256 SS3i,9 -,|]7 I|S,993

181ZI,990 SS23.6 -*l]| ItS*9_q

18071,967 SS08,_ -*_28 |IS,|eS

1a022,018 Sq95,1 -,|26 li|,|q6

|7972,237 sq77.9 -*q2i IIS.79S

17922,30S SqA2,? °,_1 ||SoTqS

17|72,17q SqqT,S -,638 IIS*69q

|7821,737 _q32.! -,lq6 las,Aq|

]777D,AA9 Sq16.A -,ASI ]IS,S89

17719,q3_ SqOOo9 -,9?0 ||S,SIS

17667,329 $36S,0 -i,0|8 |lS*qAO

]76]q,388 $36A.9 °I,Z06 lisoq23

17S60,_&9 S3g2oq -I,|29 |1Sl366

17SOS,31A S_3S,6 °1,qs3 ]IS*30A

_7qq8,76_ S31A,_ -I,SA| I_S*2qA
17390,60S S3OD,7 -1.112 11S.183

173_0,6q2 $282,_ -I,|q7 IJS*II7

17268,Aqq S263,_ -1,_A7 II$,OSO

1720q,]e! $Z_3,9 °2,|27 _979

17137,$80 $223,S °Z,_7] liq,90s

17067,_79 S202.3 *|,||S |_q_AZA

IAeeS,ZSO SI|O*_ -2,$60 |_q*Tq2

169|9,0T3 $_$A,9 _ZoTO? ||qo6$Z

16|]9,10! $1_.6 -_.8_q IlqtS|7

_67Sq,e$3 SloA*9 -3.8D3 |lq.qss

_6666,|66 S079,9 °]*ISS IIq*$qS

16S72,37_ SOSZ*3 -3,_06 Ilq*Zz_

16_73,066 S021.0 -3.q57 I1_*10!

1&367,7_1 _eAI,9 *3*608 _13.96q

162S5,879 _esq,| °3*TS9 |_.817

16136,933 _911,S °$*_OA ]|]_AS$

16010,316 q800,O *q*oso II_*q|S

IS_75,086 qe_l,7 *q,189 113.299

1S730,161 _79q,6 °q,_22 l13*09A
Is57_,7eq q7q?,2 °_,qq9 ||2,|77

ISqO_,Z07 q696,q *q,SAA 112.6q0

IS229,712 _6q2,0 -_,A7$ ]|2.38q

ISO_a,qz7 qS83,7 -q*_26 1|2.12q

1_61i.933 _qS3,7 °q,_27 lil,90A
1_7q.197 _381,3 -_,q3| 1|2.e72

1_121,307 _30q,2 °q,q6! 112*3sl
138Sq.2S_ q222,i -_,|SB 112.676

13_73,302 ql37,2 -q,6AO 11_*027

J327_,391 q0_7,3 -q,806 II_*qOl
12969,618 39S3,| *q*eiO 11].795

12A_7,q$8 ]|sq,9 -q,973 liq*|O2

123|2,770 37S_,9 -q,_77 IIq,6|3

|Le_7,1?T _6q7,6 -q,91Z 1|$.015

1|613,$3q ]$39,8 °q,?3| |1S*]$2

IIZ$S,237 3q30,6 *_,g$q lis,STZ

10896,]22 _21.! *q,06! I_S,6_S

MAX|MU_ LOAD PACTOe S[COND £NTNY

]D896,122 332i*| -q*06| IIS*6SS

10538,SA3 3212,2 -3,67q 11_.712
lullS,q20 _loq,S -3,30S |IS_elD

9839,Z39 29q9,0 -2,98q ||S.992

9S0_,9_2 28q6,2 -Z,YA_ 116,289

917S,IS_ 2796,6 -2,6|0 116.690

BBSe,ASI 2700,$ -2.166 |_7.Z62

eS_6,199 2607,9 -3,03q |l?*6A_

8263,768 ZSI$,e *3,ql_ _1|*|_6
798|,3_0 2q32,7 *q,o28 |18.62S

7707,1_2 23q9,! -q,slO i|9*OIA

7q3q,701 2Z67,6 *S,137 1|9,E_2

7177,m69 2187,e -S,49_ 119.99q

6920,696 2109,_ -6,260 |_o*_qq

6667,S0! 2032*3 -6,|10 120,893

&_17,e32 JeS&,2 -7,]_0 12]*$q0
6171,_79 IAAl*l -7,0q_ 121.712

$92e,_$8 1807,0 -8,817 122,216

SAe9,2s2 173q,I -|,TS& 1Z2,63S

-[ARTH FI_[O-

PATH

V[LOC|TY ANEL[

FT/S[c nlSEc 0[_

AZ/MUT_

DEE

|70|i.62q S187,3 *$q2 i|leq6|

169AS,SS3 SI?I,| ,ZSO |||,q|A

|691_,166 $1SS,! ,IS7 llA*_TI

|6861,|72 SI]9,q ,0S9 118,_6

|6810,0q3 $|Z_,7 -,0_9 lia*2AO

|67_9,086 $|08,2 -,1_2 l||,2_q

16708,|80 5092,7 -,2_6 llA,]|e

166$_,_2_ S077_] **_$3 ]lA*lq2

16607o299 _OAI,9 -,qA] liA,09S

|6$&A,Ae| SOq6,S -,$7S lle*oq7

16SOS,907 $0_i,0 *,691 111,999
]6qsq,|os $Ol_,q -,808 . 117,9so

|6q03,279 q999,7 -,929 ]17,90o

IA_Sllle! q983,9 -1,0S2 IJT,Oq9

16Ze_,q_7 q967,| -1,_79 117,797
162_q,12| qe_i,q *1,_7 llT,7qq

|6|9U,25S q93q,A *l,q_| J_7,_19

161]q,qq| q917,8 -I,S7A 117,_3

16077,_27 q9DO,_ -1,7_6 _|7,STb

|60|S,]99 q|A2,q -l,i_9 |J7,bl&

IS_S7,762 qeA_,9 -2,006 llT,_S_

IS89S,087 qB_,8 -2,|$9 ||7,390

IS762,_99 _aoq,q -2,q69 1_7,2_

15692,239 qT|_*o -Z,626 117,177

1561a,7_S q760,6 -2,78S 117,097

JSiq_,70S _757,! -2,9q7 1_7,012

Isq60,Iq6 qT|_,_ -3,109 116,920
IS3?s,Fqu q61&,_ -_,273 _|6,_

IS28S,9B0 q6S9,2 *_,_0 _|6,7_7

_S19|,]19 _630,3 *_,607 |16,60q
IS090,66_ qS99,6 -3,77_ |]6,_8J

|qel_,109 qs67,2 °_,9_2 |_6,_S0

1_A70,917 _S32,7 -_,llO 116,_07

|_750,_27 _q96,0 *q,27_ 1_6,u$2

1_S,_11 qqis,2 -q,Se! ||S*;U3

Iq33e,6_2 _370,q *_,7_3 l|$,bD6
_ql_l,2$S q322,q -_,eB7 1|S,_9_

|qo12,_60 _271,0 *$,o2_ |ls,06u

1383|,Seo _1S,9 -_,lq9 l|_,a09

13637,78S qlSA,8 °S,21_ ll_*bS7

|3_30,_$7 q093,6 -S,JSO _|q,_e_

|3209*069 qoz6,_ -S,U_9 llq*_96
12973,278 39sq,_ -_,ele ||q,62_

12723,893 387_,3 *_,962 ||q*_e2
_2_6|,1|7 379a_2 wS,U68 IIS,_O|

I_18q,|91 _7|q,o -S,21S J|S*ASS

lil_S*lo$ 3AZ_,6 -b,_66 li6,_2
||$91,780 3S33,2 -S,_96 ||6,_6|

I_Z7S,_6S _q]6,7 -S,SIO 1|7,q06

|Deq61|_ 3356,q °S,6DQ 117,967
IOAOA,3$G ]2)2*8 -S,_qs ll|*$2i

102S7,||_ 312A,_ "_,_SI 119,G29

99D2,|qo 3D||,2 -S,Cq2 _|9*_lD

9S_,2Se 29D9,| m_,6_7 lle,Aq7

?Sqq,2SA 2909,1 "_,637 119,6_7

9187,696 2Boo,q -_o21_ l_9,e6_
B_36,2q6 2693,3 -3,8]0 _20,_q2

_q93,097 zsee,7 -3,_$8 l_o,_za

816o_663 2qAT,q °3,21_ 1_|*U$8

7equ,SS9 2389,8 o3,|_6 l_|*?2b

7_3,]6! 2296*2 -3,2S3 122,_A9

723_,?$9 2206,q -3,_87 _23,_0_

Ae_s*AqD 2|20*| -_,l_O |_i|27

6683,|qq 2D37,D *q,e_2 12q,eq|

6_17,009 19S6,S -S,SOI 12S,7A_

6162,029 1878,2 -6,206 1_6,_|3

$9||,09_ IB0|,7 -6,926 1_7,_80

$66S,297 1726_8 _7,_6S 1_8,377

sq2_,969 |6_3,2 _e,381 129,_06

6|j6,6_q |$AOI9 -9,09& 13u,_7_

qeS3,0TD IS09,7 *9,790 I_1,_79

q723,20! |q39,A -|U.q6! |_2,323

_q97,qOS 1370,1 *ll,lO2 1_,_02
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TABLE X.- Continued

TIME

SECONL1S

616317.610

616319.680

6|6321.680

6Z63Z3*670

616_2S.680

_163Z7,_70

6t_329°600

_16331.670

61A_33,6BO

alb_3S,68q

616337*670

616339*680

616391*670

6163_3.680

_1639_*670

616399*670

6163S1°6R0

bZ63S3.680

616395.670

6163S7._B_

6163S9._70

616361.680

6163_3*&7n

6163_S.680

_tA367*6RO

616369°670

616371*680

61&371*68G

&le373*67_

6|6375*680

6i6377*670

61637q.68_

blb381*AR_

616_RZ.ATD

AIA_RSebRO

A|b387*b?n

616_890680

AI6_91._7_

616393o68n

616395._7_

b16397,Ab _

6|639906Rr

616_Ote67Q

AIA_03*680

61AqOSe67_

616_07*680

6|b_09*67P

615_ltobR_

616_130_8_

616qlg,67_

61A_|70680

6S6_lqe670

_IA_21*68C

616_23._7_

6lA_?_*AOn

61A_27067p

61A_29*AT0

6|6931*68_

AIb_33*AT_

61693_,27 n

AtA_*280

61b_6S°ZAO

AIA.7_,2_O

61A_RS*28_

616988,qf10

61651R*900

6165Hi,q|O

616_1R,980

_1663_*qA_

616_6_*q_0

AIAa9_,_8_

_1672_*980

61675_*_8_

6167S_._8_

(b) Velocity vector - Concluded

*INERTIAL*

PATH

VEEOCITY A_&EE

FT/SEC _/S[E DEG

AZIMUTH

DEG

Sqsq,gq8 lb_2*7 -9.1J6 123.033

S22A*Z82 ISqZ*O *9.|16 123*q00

SO03,_R_ IS?S*1 -9,|37 123.732

H787,137 1_9,1 -10,111 iZq,030

_SRO,023 1396,0 -10,|7A IZq*ZO!

_309*Rlq t33R,O -9,909 Izz*gq3

_ZZl,|q6 1286.6 -9,_98 123.026

_n71.029 1Z_0.9 -9.650 121._67

3931.$6Z 1198,3 -10.128 119 *909

3799.161 IIS8.0 -10*869 II|*ZIZ

3673._36 1119,7 -11.661 1|6.$2|

353_°663 1083.S -Iz*qzs II _.826

3_H1.726 1099,0 -_3.152 llZ*lzq

3339,_73 1016*3 *13'8_S 1|1*q18

3231,629 9_S*D "1 q*qga 109.7_Z

3139*319 qSS*3 -|S*liO IDR*O|S

3092*2|6 927*3 -IS*A7q 106.337

295_,96Z 900*7 -I6*lA_ 109*682

2872.0_9 875._ -16*698 I03*OSS

2792,790 851.2 "17.0_8 101*960

27|7.175 82R*Z "17*q03 99,909

26H6.961 806*8 -17*529 98*qiz

ZSRq,76_ 7A7.8 *t7.289 97.E03

25Z6.$8! 770.1 .|6,975 97.193

2q_s*q$6 751,$ -16.930 97*936

3397,Z0T 730*7 °17,30_ 9709zq

23_6,630 70q,Z -17.972 98,$97

Z_60.3|3 689*0 -18.662 98.&3_

TERHINATION OF AGC GUIDANCE

2260,383 6_9,0 *t 8.662 98*635

Z199,669 670*5 -igezsA 98*823

2|HZ,|3A 653.9 -I 9*767 98*938

2092,3H8 637.7 -ZO*_09 98*996

2099*530 623, 2 -20°$91 99*000

1999,_30 A09,9 -20.909 98*966

|956,6&2 $96._ -21,167 9B,A97

1916,160 gA_*O -21,Zb_ 98*793

1877.959 572,9 -21o996 9R,6_9

1892,060 561,S -21o$6_ 98*997

1008.312 551,2 -21,576 90*308

1776,689 g91*5 *21.535 98.09Z

_797.300 532*6 "21 *qqO 97*857

1720.116 5?9,3 -2|*Z96 97.609

1699.8|9 $1_,6 -2|*_11 97*356
|67|°3_7 5n9,_ -2O.899 97,096

1699.997 5_2,9 -20,639 96,892

1630.998 _97,| -20,397 96,605

1_|q,1_7 992,0 -Z0,025 96,389

|599.277 987,S .|9,680 96,173

|$96,39? _R3,5 -I 9*362 95*972

1575.30Z qRO*2 -|9,09H 95,787

|566,096 9?7,3 *18,_30 95*620

|55|,317 _75*0 *|8,926 95*966

1551,606 972,9 -18*131 95*322

15_5,779 971.2 .|7,0_8 95,18_

|590.99_ 969,7 .|7,57| 95*058

1537.16_ HARPS -|7°_99 9_,996

i539.1|8 _67,6 -17,035 9_,895

153|.295 966*7 °16*7Rq 99,793

i52A,A89 _6,0 -16,$9| 99,6H6

|5Z6,859 965*9 -|6,307 9_,505

|$25,709 _AS°O -16,|23 99,990

1533,396 967*q

1535.91Z 96B*1

1536,619 _AR*_

|536.0_7 9a8,2

|535.16A _67.9

IBZq,88J 967*8

DROGUE PARACHUTES DEPLO1_LNT

*16*i23 9H*qgD

-10,_|5 91,127

-8*306 90*290

-7,_25 90*053

-7*556 90,O13

-7.3i8 90*006

-7*296 90*005

_AI N PARACHUTES OEPLOYHENT

IS39*883 qA7*8 -7.2_A 90*005

1522,533 969,| -1.|61 90.001

|522,957 qAq,O -I*&RS 90,001

1522,383 969*0 -I,1Z9 90*00|

i52Z,310 _Aq.D -I*1|_ 90*00|

i_22,238 _q°O -1*|D0 90*D0|

1523,167 96R*0 -|,ORS 90,001

|SZ2.098 _3,9 -|*072 90,001

_5ZZ°O3tJ q53.9 -1o058 90*00|

15Z|°962 _A3.9 -iDORA 90,001

SPLA_wOO_N

1521,962 963.9 .|.096 90*00|

1521,9A3 963*9 .|,096 90,001

.EARTH FIAED _

PATH

VELOCITY ANGLE

FT/SEC H/SEe DIG

AZIMUTH

DES

9276*071 1303.5 -11,710 _zq,SiO

qOb|*qq2 1237*9 "|Z*Zi3 |_S*692

3852*076 |179.| "12*gZZ _Z6.793

3698*A06 1||2,2 "|3*3|6 137.970

3951.971 |052.Z "|3._60 139*039

3262,073 999_3 =13.39G 139.591

3080.Z88 938*9 "13.208 | 39.15|

2908.Z1| _86.9 *|3.$7| 138.009

Z7_5.735 836,9 -|N,ii9 136*563

259Z*&06 790*2 *|6*039 135*U63

zgqT,969 796.1 -17.656 133.$26

Z3||*995 709._ °|9*322 13|.926

ZlRZ*Z57 665.2 "21.030 |30,253

2059.032 627*8 -Z2.789 12B,999

19H3°900 59Z.5 *29,_99 |26*657

1839*830 559*3 -ZA.qqZ |Zq*7ZH

173Z,628 52B.1 -28.317 1Z_.695

1636°9i7 998*9 *ZU*ZIO IZU*S6Z

|597*Z70 97|*6 "32,|Z_ ||8*3|7

1962,975 _R5°9 -39.0_5 ||5o935

|3R3,831 92|.8 -35,969 |13*979

13_9._61 399*| -37,b09 I||*UOZ

129|.333 378*9 -38,230 |09*298

1180°899 359*9 -38,657 109*|bA

[126.399 3N3.3 *39,$99 ||0*593

107SDRZI 3Z7.8 *91*_39 ||3.075

|U29,01& 3|3*6 -99.Z3| ||$_836

987*980 30|*! *N7.063 J|i*_38

907.99;1 3Ul.l -_1.063 1|0*538

9Sl*Oqa 289*9 -99*709 J21.192

917.7|6 279.7 "$Z*|89 |_3.859

8870589 270*5 -_9,$2| |26,_82

860*057 _6_,1 -56,729 |29*382

83_.250 259.3 -55,799 |ZZ*3Nq

_09.76B 2R6.8 -60,753 135,502

706°|99 239*7 -62°550 135,872

763*959 232*9 -A_,259 |92,93_

792.399 226.3 -63°786 i _6.239

72|.982 219,9 -67,17R |bU.239

701,296 2|3*8 -68°qZ6 ISq,937

AR|.756 207*8 *_9,S_9 |58*788

6A2,85_ 20Z.0 -70,969 163,267

699*589 |96.5 -7|,267 |a7,90l

626,97_ 19|°1 -71°930 172,653

_0.029 185°9 -72*930 171*335

593.755 |R|°O *72.759 *|7_,250

_78*lZO |75.2 -7Z.951 -|79.185

b&3.Z63 |71,7 -73*UbZ -|70*HA2

599*65R 167,5 -73*LD3 -|_7*596

537*|79 |63*7 -73.1_0 -i_R*ib5

525,650 160*Z -73°08| -i6|,710

519°95| 157,0 -73*039 -159,69Z

b0_.929 |53*9 "72° 995 *157*099

995*5|8 15|°0 *73.958 -1_6,_69

9_6.698 198,3 *72*923 -|_9,987

978,257 |qb*8 °72*889 °|bq*uT|

970°300 |93*3 -7_,866 -153"392

96Z.79i i_|,, _ -72,8S0 -|52o/|_

_55.52_ 138.8 "72,R57 -15Z,159

998,631 136,7 -72,867 -|5|,7|0
993.339 135,1 "7Z*879 -|5i*539

q93,337 135,1 -72,879 -15|*539

28|,839 85,9 "aJ,lb5 -15i,969

221*999 67,7 -_8.161 -153*537

209,22 | 63*8 *_9*593 *16_,950

20|*987 6|.6 -89,897 |/|*797

195,537 59.6 -d9,938 139.006

|93,58_ 59*U -89,990 12R*253

193*583 59*0 -89,990

30*850 9*9 -89,968

30*qJ9 9*3 "89.96A

30*003 9.| -|9,96A

29,b_0 ?*0 "_9°960

29°Z11 U,9 "_9,967

28*533 8.8 "_9,967

28.96N 8*7 "_9°¥67

28.1|9 0*6 "89*967

27,770 8°$ "89.967

27,770 8.5 -_9,967

27*772 O*S -89,957

|Z9*253

165*2q5

|eS*N66

165,695

|65,88!

166,UUd

|66.268

|66*9|b

LAA*625

166.76_

166*77_
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TABLE X.- Continued

(c) Position and velocity vector - earth centered inertial coordinate system

TIRE X Y Z DX DY D|

SECONDS FE_T FEET FEET FTISEc FT/SEC FTISEC

6|$931,680 "18062217. 998SS66. 1351936.

ATNOSpN[I|C ENTRy

615931,680 -180622|7, 9905S66, i]S1936,

615933,6S0 -10093626, 99272S7. $32327S,

6iS935,680 -Io12q890, 9860|90, &29qS83,

615937,670 -ISIS60RY, 9S10q66, SZ6S|6D,

61S939,680 -i8107101, 975|98S, _E37|06,

6159RI,670 -1821OOS8, 9693qq7, _208_2|,

6iSq_3,680 -IS2qSOS7, 9&SqsSz, _179|06,

6|S9qS,670 *18279620, 9576201, S|50661,

61SYqT.600 -IS$10ZqT, 9SiTqYS, ilEITiS,

61S9q9,680 -|03q076S, 9qS|7336 S09_8S0,

61595|,670 -183711_S, 93999|6, S0639qs,
6|5953,680 -18qOIqTS, 93qlOqS, S03qYIt,

615955,670 -10q31672, 9282120, IOOSY|S,
615957,600 -l|q617EO, 92231q3, q976966,

61595q,670 -IOqYI73q, 9|6ql|q, qYq7916,

ENTER S-S&NO COMMUNICATION

6|$959,670 *liq9173q* 916qliq* qYq7916,

61Sq61,6|0 -18521601. 9105036. q9J|Oqo,

6|5963,680 -tSSS|$ST, 90qs910. q889737,

6i5963*680

6iS965.670
615967.680

&15969.670

61S971*6aO

615973*670

6|5975*680

615977*670

61S979.6B0

615qSi*680
6|5983.670

6|S9Rg*6SO

6|S987.670

6|SVSV*6BO

615991*670

6159q3.680

61SVVS*680
6|S997.670

615999.680
616001*670

616001,670

616003.6B0

616005*670

616OO7*6AO

_|6D09.670

616011*670

GUIDANCE INITIATE AT

616Q110670 -19226933* 76q9230*

616013,680 -19253055e 759q986,
616015,670 -192789YS* 75q1325,

61601?*680 "1930q690. 7q882S7.

RAXIRUN LOAD FACTOR

616017,600 "1930q6_0. 7qS|ZS7*
616019*670 "19330199, 7_35783.

6|6Q21.680 -19355S02. 7383898*
616023,670 -|9380597. 7332596*

61&02S*680 -19qOSq76* 7281866*
616027,680 "19q30108* 7231696*

616Q29,670 "19qsqq26* 71SZOSS*

OLACKOUT

-15711* -291q0. -1q323.

"15711. -29|q0. "1q323.

-ISiSI* *29169. "lq331*
uIS606Q -29198* "iq3Sq*

_15SS3. -29226* "1q369.

_ISSO0* -29255. *Jq38S*

-IsqqT* -29283. "lqqO0*

"15393. "29311* "I_RIS*

"lS3qo* -29339* "lqq30*

"152|6. "29367. "lqqqs*

"15232. -29395_ wiqq60*

"15171. "29q22. "lqq7S*
"1512q* -29qq9, "lqq89*

"15070. "29_76, -iRSOq*
"ISOIS* -29502* "I_SJO*

"1q961. "29527. "|R532.

"1q961. "29527.

"1q906. 029SS1.

"lqiil* "29S7S*

ENTER C-DANG CONNUN|CATIOR 5k&CKOUT LOAD FACTOR • Oeos G

"185S135T* 90qs9100 ROSS737* "lqiSt* -29_75.

-18501002* 5986739* q860610. -Iq795* -29596*

"IO6|OSS6* 0927S27* I83Jq6Q* 01q739. -29616*

"186399S8e 8068279* NSOz2900 "1q602* *29632*

-18669266* 0a090020 qT73102, 01q625, -296qq,

-18698q57, 07q9705, q7q3899, "1RS67* -29&$2,

018727532* 8690q00* 9Tiq6ST* "iq$Oi* -_9653*

"10756q_7* 8631099e 160sq69* "lqqqT* -296q6.
"18785320. 0571820* q6|62S2* "IqSl6* 029632*

-1881q0290 8512S79e Q6270qS* "1q322. -29607*
"lSSq2609* 8qS3399e qS970S2* "|q2SO* -29571*

-18871059* 839q303* qs6|689, "1_191, -29522*
-1889937q* 8335319* R539567. "1q1230 -29qS90

-10927SS0. 8276q78* qSlOSO0* "iqOS2* -29379.

-18955582* 821781R* qqslSO], 013900, -29282e

-10983q66* 81593616 qqs2S9q* -13905. -29|67*

-190111980 ||OilSY* qq23791. -13827* -29032*
*19038773, ooq32qsI 139|113* -137q7. -20878.

-19066|Sq* 7905661* 5266500* -1366q* -28703.

-19093q28. 7928qqs* 5388212* -iSS7V* -28509*

NAXIRUM HJNTINi RATE

-19093q2R, 7928qqs* q338212. "13S79. -28509*

-1qi20q97* 7071637* q3|_028* 013q91. 028295.
-19|q7389. 7815276e q2820Rq* 013q00* -20062*

-1917qOYq* 7759q00* q25q275* -13386* -27&11.
°19200611* 770qoq2* q226737. °132100 -275qS*

-19226933. 76qYZSOg qlYYq39* 013|11* -27266*

NDOT• *700 ET/SEG

q199q39* -13111* -27266*

q172309* -13011e °26977*
qJqsSYq* -12909* -26683.
qJ19OSq* "12806* -26386*

F|RST ENTRY

_11905q* "12|05* -26386*
q092769* "12703* -26089*

qo6673q* 0|260Q* -25796*
qOqo937* "t_qYS* *25508*

qols3qV* -12382* -2S223.
3909912* "JZ2qS* *2q9qY*

396q$70. -12065* -2q698.

"iRS]2*

-Jqbqs*

"IRSSO,

*lqSSSe

-1q$690

"lqb80,
"|_590.

"1_598,

"lq6Oq*

"1_6U8.

"JR610,

"1_6U7.

"1_601,
"lqL89*

"I_$72.

"l_SqS*

"1qS17.

"1_q78.

"1_30,

-1_372,

"|q30S*

"1_2_7.
"iqJqO,

*|qiqO*

*lqOqS*

-139_9,

-13028*

"13710*

-13588.

"|3588.

"13_61.
-1333q,
-13206*

"|3206*
"130S0*

-|2956Q
"12Sq2*

"12751.
-12691*

"126b3*
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TABLE X.- Continued

(c) Position and velocity wctnr - earth centered inertial coordinate system - Continued

TI_E X y Z DX D¥ DZ

SECONDS FEET FEET FEET FT/$EC FT/SEC FTISEC

61603|e6§0

616033*670

61603S.680

61_03Y.670

616039.&_0

_160q1.600

6160q3t&70

616Qq$o680

6|60q7,670

6160_9,680

6160SIt&70

6|60S3,680

61_0S5,6y0

616057,680

61_QS9,680

6160_1,670

6160_3,680

616065,670

61_0A7,680

61_069.670

&16071,680

616073,6a0

616075,670

616077,680

_16079,670

616081°6_0

616O83,670

_1608S,6_

616087.&_0

616OR?°&70

6160ql,&gO

61&093,670

61609S°6A0

61_OqT,b70

616U99,6B_

616101,670

6|61n3,6BO

61_1_S,6B0

616107,670

6161_q,680

616111,670

616113.6_0

_1611S°670

_1611S,67U

_16117,6R0

61_119,680

616121,_70

6J_12_°67_

616127obSU

6|6129°67n

616131,680

61bl33,670

616135,670

616137,680

61_139,670

616139,67J

6161_I,680

61hiqU,670

_161_5,68D

6|6|_7°67Q

6i61_9,680

6161_I,680

b161_S,6_0

61_I_7,670

616159,6_n

6161_I,67o

616163,68_

6|61_S,680

_16|67,67_

6161_9,6B0

_]_171,670

61_173,68n

61_17_,67_

-|gq?83q2* 7|32879* J9393Q60 "118_*

-I_SOISOI* 7_AqOtR* 39lq]_7* "1|618o

-19S2q816o 7_3S672_ 3589119 , "11391*

-195q7378, k90758S, _86q222. "11171,

-|qS6?_Oq* 6939_28, 3839qS1. -I09S6,

-1_$912061 68923q_* 80|q8021 "107q6.

"1_612q9[, _$27q, 3790273, "|Q_39,

"1963336S, _79_q77, 376586_ "i0335,

"196$383_ _/_1982, 37qis70, "10133,

"196739_Do 670S793, $7|7399_ "993J,

"19693S6S, 66S9908, _6933S1, "9733,

"197|2832o _61_328, _669q25, -9S3_°

"19731703. bbkg_60, 36qS616o -9_3_,

"197_0191o 6_2q121o 3621910* -91_,

ol97683131 6_79S38o 3S982|9, -897S°

"1q7861031 6_353381 $_7q739, -_Blgo

°19_o36e20 6391_9, 3S_12S9o -8&8_,

-198208S3, 63_qlSS, 3527861, -8_6e,

-19_37879, 6JQS_67, 3SUqS57. -8_b7,

-19a_q683, _262790, aqoi3Sl° -83q_°

-|9_71263, _22_7S_, _qSszqs, -823_,

-19B87617, _17_17_, 3q3S23B, -8119,

-19q0373_, 61380q0, _12328. -7999,

-1991_607, 6_973SD, 3389SI2° -7073,

-1993S22_, 60_7102* 3366787, -77q2,

-199sesJ3, 601729So 33qqlSq, -7619.

-199bS720, $9779311 332162fo -TS2q,

-19980693, S9_9002, 3299261, -7q_2,

-1999S53q_ 59O0q76, _277111, -7389,

-200102q8* _B623230 32SS210, -732_,

-2002q831, _2_528, 3233590, -72S9,

-20039283, $78708G* 321_22qo -719_,

-2e_360_ $7q_968o 3171|15, -7127,

-20067792, $71_178, 3170_$9, -7061,

-_00818q61 $676699, 31_96q$, -699q,

-20_?_76q, $6q0S20_ 312927_° -6928,

-20109S61, _60_628, 3109|2S, -6863,

-20123221, SS69013, 30B9193, -6797,

-201367qg, $533_S9° 306qq71, -67_1°

-ZOl_Ol_° S_9_ssu, 30qqgsq, -66_3,

-_o|_3qol, _q63670° 30_0637° -6_9q,

-2017_519° $q290_3. 3011517, -6_2q°

°2Ol_gqgA, _39_$36o 2992_8_, -e_5_,

KXXT C-BAND CO_UN|CATION _LACKUUT

"Z0189_9_° _39qS36, 2992$8qo °6q$_o

"202Q2339° _360262, 2973826, -6388°

"202150q9, _326176, 29_$23O, -6323,

"20227632, _292271. 2936781, "62_9,

-z_2qn088, _Z_aSqO, 291_q71, -6196°

-2_2S2_1_, $22q972, 290_293, -6_33°

-21126_619, SI91S$$1 _0822q$, -6060,

°2027669_, Si$8277_ 2a&q322, -6n_2_

-20288627e $12s128t 2|q6s23, -b93S,

°20300qZ8, S09209S, 28288q_, -S066,

-20312089t $0591706 281128$° -579S,

-20323609, $0263_, 2793_37, -$72q,

°2033qgBq, q973612, 2776_99, -b6$1,

ExiT S-B_ND CO_MUNICATIO_ nLACKUU$

-2033q9Oq, _993612e 2776q99e -$6_1.

-2U3q621q, _V6096$* 27$9266, -bS78,

°203S7297, q928398, 27q2133° -$S0_o

°20368236, qBg$qD86 2725096° -5q33,

-20379029o q863q?l* 2708_$2, -5361o

-20389600o q8311q_, 2691296, -_29U,

°ZOqO[)189° q798863. 267q_2$, "$217o

"20qIQSS&. q7666q7. 265783S° -blNg,

-20q20785, q73q_92, 26_122S, -$07_,

°20q30873, _702390° 262_691, -_nl_o

-20_qn822, q670361, 26O8231, -_q_o

-20q_U6_3, _638380, 2S910q_ -_7 I ,

-20q60305° _60&qS2, 2S7_$27, -_8_1,

-20q69838, _7_77, 2S_279, -N732,

-20q79231, _5_27S3, 2Sq310_° -_662,

-20q88qS_, _sIn978_ 2_2_987, -_92,

°20S06S7_° _7_72, 2qg_gs7° -qq$1°

-20sISqO_, _N15939_ 2q7q039° -q38u,

=2qqSN,

-2N3UO.

o2q|280

-239600

-237970

023637.

-23_79,

-2332N,

-23171,

-230|8,

-22867,

-22713,

$_S,77

-22383,

-22198,

-21999,

-2|7891

-21$71,

-213$0.

-21127°

-2UgUN,

-2_680,

-20_$6.

"2_23_,

-2001_*

-19793,

-19672,

-193&l,

-19168,

-18_86,

-18810,

-18639,

-18q7q,

-1_316,

-|816ql

-18_17,

-17876,

-177N1o

-1761q,

°17N96o

-17_86,

-172B3°

-1718s,

-1718S.

-17089,

-Jo997o

-16908°

-16e2_0

-167_5.

-16673,

-166_6°

-|6$qbo

°16_89°

-16q37,

-16389,

-163_b,

-16U_,

-1630_,

-]6_27,

-16191,

-16157.

-16i2_°

-16093,

-16_62°

-1603_°

-15977*

-1_950,

-I_92b,

-I_gUU°

-lb_TS,

°I_BS2,

-I_B2B,

o12609,

"12bq8o

"t2qSJ_

"12q16,

"123$5o

°1229q,

"122_$,

"12176,

"12116,

"|20$S,

-|199qj

"11933,

"11877,

"11830,

"11792,

"11768.

"1172J,

-11676.

"|1628o

"11b78o

"11528,

"11q79.

"IIN3i,

"113_$*

"113q0,

"11292*

"11228,

"JiltS"

"11_12.

"10880,

°107_9_

"lOal?,

"ION¥1o

-1_366,

°10130.

°10_|9,

-7913°

-gBU?o

-9708,

-V6U?,

-_S13.

-9q21.

-gq_]°

-9_7°

-9260.

-91_9°

°9121,

-o993e

-893o°
-88_9,

-8809,

-8752,

-soq6,

-86q3°

-_6N3.

-ab91*

-sNgs,

*8_bQ*

-ONO6,

-_36b*

-832$*

-82_6,

-82_8.

-6_12°

"_1/6.

-81ql,

°8|07,

-_073,

-80qOQ

-8_07,

-7_7S,

-79q3,
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TABLE X.- Continued

(d) IMU gimbal angles

TIME INNER #IDoLE OUTER

5[C ONDS DECREES OEEREES D£GNCES

61S931*680 "23*SLZ ".881 *,383

ATNOSPHERIc ENTRy

615931.660 -2]*S|2 "*|81 "*383

615933'660 -E6.7qq *|*]12 ".SO|
615935.660 -3O.SOO Q|*S06 **637

615937.670 "3hEqE eE*lE9 ".731

615939'6E0 °31'775 "2.ql2 **773

61S9ql.670 "31.62q "Z*6sq *.812

6159q3.680 °3|.29q q2.836 -*Sq5

6159qS.670 *21*QED 92.968 o.572

6159q7.650 °3o*qsq ,3*008 "o891

6159q9.6i0 -29.77D "2.916 -*902

615951*6;D *28*829 "2.6q! **908

615953.68D *27.732 "3.13q ".917

61S95S'67D -26*SYl "1.389 -*9qi

615957.680 -27.116 ".66q *i.U32

619959.670 *27.759 =*OOi -i.ii8

[NTEB S-BAND CONNUNICAT[ON SLACEOUT

6159S9.67D "27.7E9 ".001 °1.i|5

515961*6|0 -20*2|| *EqS -|*157
615963.600 "20._S2 ".25D "1.235

ENTER C.BAND CONNUNICATION ELACKOUT LOAS FACTOR • D*OS G

615963.680 -25*253 "*235 -1.235

61S96$.670 *27*503 -*?98 -2*560

G|5967.680 -27.3S7 *oqo -$.899

610969*670 -27.q10 2.$90 °9.603

610971.600 -27.69q q.21O -13.372

610973.670 -27.375 q.1_7 -17.080
610970.680 -26.551 6.ZS8 *19.69_

6|0977.670 -27.3J6 5.q93 -19.920

610979.600 °27.02? 5.903 *19._10

615951* 65G *27*650 q.692 -18°328

610983*670 "27.2?2 S*sq! -17.q09

615980.68D -2?*770 q*_9S °16.$37
610987.670 -22.053 3.681 -15.600

610909.600 -25.D6S 3.759 "lq*?19
610991.670 -28.078 3*020 -1_.832

610993.680 -2|*iDA 3.619 -J2.93_

6i0990.60D -22*2Sq 3*230 -12.031

610997.6?0 °25*]?9 2*6qS -11.122

610999.60D "28.q77 2*076 -IU.669

616001.670 -28.q69 1.90q -10.6i|

616001*670

616003*6BO

61600S.670

616007,650

616009*670

6|60i1.670

616011,67Q

516013*680

616010,670

616017.6iD

616017*680

616019*670
616021*600

6|6023,670
6|6025*600

616027*600
6|6029*670

61603|*600

616033*670

6160300650
616037,670

616039,6JO

6|6Qql,680
6168q3*67D

6160qS.680

6|60q7,670
6160qg,68G

616001.670

616053*680

6160S5*670

616057*680
616009*650

616061,670

6J6063*600

61606S*670

61606?.600

616069*670

616071*650

616073*600
6J6075*670

6|6077*680

616079e67U

616001*650

616083*670

GUIDANCE

MAX|NUN

NAXINUN HINTING RATE

-28*q69 Jo98q "1G.688

-20.305 2*700 *Jl*OO8

-Ei*2OS 3.019 -11*_80

-28.20q 2.382 012.13q

-28*Oq| 3.219 -12.736

027*902 3*200 -130307

INITIAT[ AT ROOT • -7OO FT/$EC

-27.982 3*EUS -13*307

-27.902 3.167 .13.909

"27.702 3*770 "|q.62q
"27*772 3,q02 "15,296

LOAD FACTON F|RST ENTRY

-27*772 3.q02 "|b*296

-27.513 q,250 "16.02q
-27,q31 _,qEl "16.318

-26.338 7,06q -25._92
-22,633 12,310 *q3*Sqd

-13,691 |7,277 "?S*Sq7

**266 _6,005 -I1q*$69
7.00? 9*120 *lqS*960

9*9E6 q.219 *16|,656

9,5q2 q*o39 -i62,_10
9,$72 q*oE5 "|61,052

9,2D6 q,299 "160,651

8*927 q.510 "160*3qq
0,712 q*qSS -160,802

8,0SE q,195 *161*q98

8,qqq 3,a06 "162,20i
|.33q 3.3|0 °i62,906

0,103 3*3q0 "162.773

7,q23 q*qq9 *|59,q77

S*$97 7,710 -150.089

1,862 12,075 *i35,276
-3,772 LS*6T6 *llT.Uq9

"10,222 |7,310 "97*709

"16,727 16*92S *?5*280

"20*097 &5,706 "66*523

"21,312 IE*339 °66*3qe

°21*5qi t5*lqE *66*873

"20,931 |S.296 "61,712

"19,q3D |5,718 "72,21q

"17,099 |6*00| "77,031

"16,025 |6,228 "22,36q
*lS*SSq 16,060 "|q,079

"21,606 iq*qq9 "6|*SqS

"30,092 5*203 °39,7i0
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TABLE X.- Continued

(c]) IMU gimbal angles - Continued

6|6UBS.6n_ -3.,q2B -,_?0 012.Z31

hl&OB7,6Hn -3qe_;_q -8,o?b /,lOl

&160Ag,67n -_,sq_ *9,S_2 IU,_63

&16091°6_0 -3_,396 -10,_1_ |Z°_7_

61_u93,b70 -3_°166 -11°_2_ 1_*292

61_u9_°680 -3_o9_9 -12,1ql 16,_7

61_0_7,670 -3_._9 -|2,_34 io,ga9

61_099,6_n -3_,922 -12°21_ 16,B06

61_1,_9,6_0 -32,7O2 -IS,_67 2_,_19

61_111°670 -31,928 -|b°615 _0,6_3

61_I|3,bAG -31._! -17*Z_ 3_°116

61611_,670 *_Z,31U -_*102 29°_76

,X_T C-_AN_ Cn_MUNICATIO_ _LAC_OUT

61_|15._L) -_2°31U -16,_U2 29.67_

61_117.b _'_ °33°_?_ "1_°_36 Z_,_6U

61_121.b70 -_,690 -|1,12_ 1_,319

&l_l?9°67U -32*302 -16.7:;_ _oblB

_1_1_9°_7_ -25,327 -_3,_? _*_3

61_|_1*670 -26o6D0 -2.,_1a 63.J6Z

61_111o670 -Zaobbb -Z_°8_ 7_°_?b

_1&17_,680 -2Z.229 -2_°173 77,1_!

_i_17So670 -ZZ,A_U =2_°'_2S 7B*_O!

616177°6_U -21,_72 °2_*_01 8U°8_6

&16119o67_ -21,9Sl -2_°1_2 _,lq_

61_A5,67[] -19.22_ -2_,277 _*Z06

_1_191o680 -1_°9_2 O2_o_69 9_*_i ?

616199,6711 -16o570 =2_°_b! _UU*136

61_17.670 =IS,Ode °2_,_b_ 109°_2_

61_zl9,_80 -16,136 -2Z°_ lot,_b

_1_221,_70 -16,900 -Z2,31_ 10;,13_

616229°68_ °1B°968 °ZZ,Z_ |_,_37

TI_E INNE_ mlODLL UUT[_

SECONnS DEGREE5 D[_HEE5 DEGREES
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TABLE X.- Continued

(d) IMU gimbat angles - Continued

Tim[ INNER NIDOL [ OUT N
SECONDS D[£R[[S D[TREES DEGREES

616231.610

6162330680

61623S0670

616237,680

6162390670

616291,680

6|62930680

61629J0670

6|62q70680

616299o670

6162S106|0

6162130670

6162SS*610

6162L70670

6162890670

6162610680

6162630670

6162680680

616267*670

616269,680

616271*670

6162730680

61627S0630

61627?0670
616279*680

6162790680

6162810670

6162830680

6162810670

616287*680

616289*680

6162910670
616293*680

6|6291*670

6162970680
616299*670

616301*680

6163030670

6163080670

6163070680

616309*670

616311*680

6163130670

6163J50680

6163170670

6163190680

6|6321*680

6163230670

61632S*680

6163270670
616329*680

616331*678

616333*680

616335*680
616337*670

616339*680

616391o670
6163930680

616398*670

616397*680

616399*670
6163810680

6163530680

6163S5.670
6163870680

6163890670
6163610600

616363*670
6163610680

6163670680

6163690670

6163710680

616371*680

616373*6?0

6163710680

6163770670

6163790680
6163810680

616383e670

6163880680

6163870670

6163890680

6163910670

616393*680

6163950670
6163970680

616399*680

616901*670

616903*680
61690S0670

616907*680
6169090670

616911*660

6169|30680

61691S0670

HAXlHUM

-200238 022,3sq

"210909 *22*qj6

"220739 "22.370

"23*303 *32*266

"2q*309 =22.105

-2803|6 "22.06q

"27.968 o3|,899

*28*907 °3i*&q6

-30.361 "31.176
-32087q "20.839

"900079 "16.333

"qs*qo$ ,8*369

-q8*276 9.298
-910237 190220

"33.$33 23090q

"30.967 23.217

-30*263 33*988

-31.693 22*373
-350860 21*869

-38.SY8 20*826
-38*299 180992

"91*||3 16*299

°qS.007 11.933

°92.786 6*980
-q9*671 2*993

LOAD FACTOR S[COND [NTRY

-q9.671 2.993

-990009 3*809

-970860 80696

-980767 80610

"91*876 12*980

-370181 180189

-32*276 16.369

-26*796 160339

"220037 1q0966

-230089 19,070

*230963 130327

-2q*296 12.667

-280710 130000
"27*368 1i0_07

-29*036 10,863

-300736 9.780

"32*q37 8*886

"39.Z2$ 70951

-36.120 6*936

*38*209 $0829

-q0*302 q0623

-92*q09 3*939

"q3*339 2.02i

"89*720 -30581

-630167 "160216
-630928 -32*938

-$3.900 "930112

"93*102 -98*231

-380718 "q30993
-q00203 -92.983

-91*837 *q0*999
-93*880 -390988

-96*839 "370888

-990029 -36.213

-81.187 -39*298

-82*890 -32.373
-88.133 "300392

-87*901 "2i.216

*$9.959 *28*987
-62.892 *230699

-7q0038 "18.290

-69.681 -8*786

*|70193 100379
-79*188 230998

-68*303 270267

-63,889 29*018

_670627 20,620

T[RMINATION OF 68¢ GUIDANCE

-670627 200620

-71.013 17*930

-790687 180060

-77.762 120991

-79*900 11.028
-8200q7 9088q

-89.$38 8,211

-88,603 60929
"88.220 $0668

-90*193 90822

-92*399 3.836

-89*101 20199

-980331 10637

-960790 *789
-880609 ,180

-I00*986 ¸**388

-1010879 *097q
-103.028 "1*181

-I0q*886 "1.966
o106*82q -2.238

-108.032 "2.830

-108,830 "2*939

-108.761 ,3.333

1010083

98*888

960688

99*986

920082

89*3|7
06*386

83*832

800733

780138

810918

170600

018*888
-8U0998

-73*089

°79*669

-81097q

000.q77

"760187

07U*036
_630095

-83.828
-380683

02q003J
-16.726

-16.726

o16.212
0230971

-33*939

"960883

-61.200

078.991
-90090q

-103*q12

-IOq*$q6

-1030923

"1030211

-1020278

-100.680

-98*971

098.80q

"92,973

-90.012

-86.919

0830888

"80.833

"770967
o72*8i0

-80.172

-Ii. IOU
18,293

SS0138

82,286

99*960

99051§

93*569

92*q09

9_*939

890678

88.768

080139
870268

86*213

85.617
8_.367

590821
260555

-9*071
-980799

*830801

"10Q.622

"990090

-99.W90

-97.827

-95*892

-99*869

-98.162
-950835

-96.501

0970313
-98*295

-99.167

010U0099

-101,129

*1020280
-IOJ*359

-10q*q57

-109*991

-109*963
-103.681

-103.888

-102.088

*101*329

-1000612

=990912
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TABLE X.- Colltinued

(d_ IBJIU gimbal anqles - Concluded

SECONDS DEGREES D_GR[_ DL_HEES

III_IT.6RO

i|lqlg,170

616q21,6SO

6]6q23,670

61_q2S,6RO

616q27,67i_

616N29.670

616q31o6BD

616q33o67u

616q3S,27U

616q3S,ZTO

616_qg,Z_O
616q_,280

_16_6S,2A0

616_75,Z_

616q8s.2_0

61_88,qA_

_l_qaS,_U

61_$qS,qAU

616S78._0

61663B°qSO

61_668o_R0

616698._0

-llD,_.l_ -J,q77

-111°v,9 e_.l16

-IIq,23_ -q,21_

-113._20 -q,_13

_ROGUE PA_Ac_uT_ DEPLOT_LN1

11_,579 -7._15

-II_,qbO -mu]3

_AIN PAkAC_UT_S DEPLUYMLNT

-ll_,4bu ".(;IJ

-llq°S_q -,O79

-1|_o712 "o13_

o11_*V36 °,_q6

-ll_.Oq8 -,3O2

-11So272 -°_13

-g¥,ZDb

-9_,q96

-9#,B17

-97,17l

-96,527

ogb,SbO

-9b,173

-9_o27!

o9_°q86

_,UO 9

103oUU7

30,_09

1Z_o303

12b,_61

_6°961

°|lb°l_7

-V_,/6U
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TABLE X.- GOmlnued

_IM[

_ly .! _1 N SIC

7. 3. G, |_.67_

?, 30 i, 1,6TZ

7, 3. 6, 3*6?2

7. )* 6, _.672

?, _, 6* _.672

7, 3* _, 1*_72

?, ), 6, 9*672

7, _, A* 11,672

7. 3, 6* i3*GTZ

7, _D 6, 1_,GT2

7, 3, 6, [7,G72

?, _* 6* 1_*&72

7* 3* 6* 21.672

7, 3* 6* 25*672

7, 3, G, 2S*_72

7, 3. 6* 27,672

?, _, 6* 29,672

7, _* 6, )1.672

?, ), 6, 33*672

1, _* 6* 3S*672

?, 3, 6, $7.672

7, _, A, $9*672
?, _* k* KIDGT|

?, _, G* q1.672

7. 3, k, _3*GTl

7, 3, A, _S.672

7* ), 6. q?*67Z
7, _, 6o q9*672

7, 3, 6* S1,672

(e) Aerodynamic Ittitudes and load factors

AEROOTNAMIC

ANGLE Oy ATTACK ANGLE or SIDESLIP TOTAL

O[GR[[S O[GR[(U U°UNIT$

_OAD FAcToRs AT THE CINTIR OF GRAVITY

i coMPoNINT f cUMPON[NT Z cONPON[NT

GelUU|T$ UeUNITS 6*UNITS

JiA*O0 **00 *OOO *000 -*000 *000

AT_OSpHER|C ENTRY

IG$.O0 -*00 .OgO gO00 -.OOQ .000

I69*87 **qq *000 *QO0 -*ODO .000

|SO*31 -*US lOB| *OOU *.OOO .QO!

Isq*OG -1.31 *0_| .OUU **000 .001

ISS*I$ ol.SS *OOI *ODO -*UO0 .001

10,.36 o1.7| oOO| *000 -*000 .001

IS,.70 °1.97 *00| *000 *.000 *002

ISA.|6 °|.tO *QU3 .000 -*000 .OOJ

IGA*79 *|*IS *000 *000 **OOU ".004

IS/.A| -2*07 *006 .000 **OUO *006
ISO*Sq -I*SZ *OO0 *OOQ -*001 .OOA

|SO*IS °I*3S .0|2 *OOU **OOI .QI2

IGt*Q' °.GO .Oil *000 **OWl .Oil
AGO*A2 *O| *g2S .ODO -.001 *02b

IAO*OG *GO .037 -*000 -*002 .037

[_T[R S'OJND COMMUNICATION BLACKOUT

Iio*OG .60 .037 -*ogo

JSO.iF .SO *OS_ ..000

|S9.76 .33 *OT_ -*QOU

SNT|R C-RAND COWNUNICAT|O# BLACKOUT kOGD FAcToR • O.OS G

ISO.TA .33 *07q -*000

IG0.32 -*63 *lQq .OQQ

IGO*S9 o.92 *IqG .OOU

]60*$6 .2K *ZOO -*OOU

IAo*02 *qq _272 °.000

160.q3 -*76 ._A7 .00!
160.60 *,S _qTs °.001

160.2q -*q3 *_02 .001

IAO*qq *2? _7SG -*OUO

IAo*30 -.6, .9_ *002

16D*27 *S2 |*iqO -*002

IGQ*], **19 1.375 .OOI

IAO*]S -*67 i.A33 *002

160.3S *.2R |.9|9 *001

I_O.3S *|D 31||S -.OQI

IGO._S *23 2.|$3 -*_02

IAo*3S .17 2.144 °*002

IGO*2q -*07 3*|qo -*001

IGO*Aq "*qq _*|O$ *003

MAX|RUM M|NTING RAT[

1_0.33 -.SI ]*tl5 .006

t6_*_5 *IQ q.2sS .001

IAo*2_ *29 9._AG *.OOq

IGo.$q -.IS q*196 *00_
IAO*3q *I2 S.OAO *001

IAo.3q -.Oh S.262 -*002

;uIDANC[ INITIAT[ AT ROOT • *70Q FT/SEC

-,002 ,OJ?

o*003 *OS2

-*UOq *OTq

-*ouq *bT_

-*OOG .tUb

-,OOa ,Iq6

*,Oil *200

**DI, .212

-,020 ,$6G
-*026 ,q?6

-,0_3 *ADJ

°,OqI ,?ST

-*062 I,Iq2
-*076 1,37S

-,089 |,636

*,lOb 1,922
-*|22 2*Z_1

-,lqO 2,Sb9

-*1'9 2.099

°*lTT 3*2qq
**196 3*OIl
-,21q 2.921

-,214 3.42!

-_233 q*2_|
-,2S0 q*S?b

-*266 q,8S3
-*27, _*O_&

-*2GO G,2?U

7, 3. 6. Sl,672 160,3q "*U' S*|k 2 -,0D2 -*288 S.270

7, 3* 6. 5_,672 IAo*$S -,2q _,_l_ ,OU_ -,29S $,$47

7, 1, 6* S_.672 160.32 *IS S*q$6 **0Q3 **249 S*_Gq

?, _, 6, S?,672 IGo*2& °*qO S*_A] *OOA -.301 b,_?l

_II_UN kOAO FACTQ_ F|_$T [NTRY

7, 3* 6* _7,672 160.26 _*qO • S*q63 *OOA °*30| G.q?|

?, _* 6, $9.672 IGO,21 *22 $*qlS *,002 -.2_ b*_2_
7. _, 7* 1.672 I&O*l_ _*3q S*]I6 *oOq -.29S _.32q

7. _* ?, _.672 IkU_|Z "*Or S*I?$ °,OOS **ZIG S,Ii3

?, 3, ?, 5,6?2 IAO*Oq *OI q*99q -*004 -*2G0 S,DOI

7, )* 7, 7*672 ]60.10 -.34 q_TOA *006 o*266 q,G03

?* 3* 7* _*672 IAo*O' *1' _*_92 -_OUQ -_2'6 _,b99
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TABLE X.- Continued

(e) A,rodynamic attitudes and load factors - Continued

AERODY_AMIC

Tt_[ ANGLE OF ATTACK ANG_f IIF S|DLSLIP

_A v _R NIN SEC OEGR[ES I_L_R_ _'S

TOTAL

G-UNITS

LOAD FACTORS AT THE CEhYEN OF _RAVITY

8 COMPONENT Y cONPONENT Z cOMPONENT

G.IUNITS _-UN|T$ 6-UN|TS

7. 30 7. 110672 159.93 oil qe39E -.QO0 -.2qO qequ|

7. 3. 7, 13.672 |be,el -,1_ qe229 .OU2 -.23| An230

7o 3o 7, IS.67Z |$9.8_ -°20 BQO|S °OU3 -o232 B,092

7o 3o 7. 17.672 159,77 ,_i 3D967 ,00| -.226 3t97q

7* 3. 7. i9,672 IS9.73 *U6 3o869 -,001 -,Z21 3.076

7, 3, 7, 21°67Z IS9,69 °,0_ 3o789 .nOD -.217 3,796

7. 3, 7. ZJ_672 159,66 -.23 3o727 .0O2 -t21q 3.7_J

7. _, I* 251672 |59.62 -°2_ 3.679 aDO3 -°2i_ 3,6a_

7, _, 7o 27.672 ISeaBa -olb 3t_q7 ,002 -._lu _,6$3

7. _, ?, 29.6?2 |S_,Sq -,Ol 3,630 _001 -,210 3,636

7, 3, 7, 31,672 ISe°SO .U_ 3o&26 -,001 Qo2|O 3o63Z

7, 3. 7. 33.672 Ibe,BI o0_ 3,6q0 -.OUl -1211 3J6_6

Io _, 7Q 3_,_72 lbeo_B -.la 3o66s ,ODO -o213 3,671

7, _. 7. 37o672 Igeo_ -,qa 3Q701 ,_0_ -e2|6 3.?ua

7. 3, 7, 39,672 |59,33 -.57 3o7q6 _006 -.2|9 3o763

7. t* _. qi.AT2 I59,_ -._6 3,797 .OU5 -°_2q J.ao_

1, 3, 7. qa,AT_ 159,27 ,21 3,1SI -,001 -oZ_7 3,0S7

/. _, 7. _5.67_ 1_9_2_ ,36 3o897 .,_1_ -.23U 3_90q

7, 3, 7_ q7°_72 159.19 -.13 3,931 -_f_Ou -o_33 3o93_

7. 3. 7, qeo67Z 199o]_ -._7 3_9SS o_Ob -,_ab _,96_

7. 3. 7, _I,_7Z 1_9.I_ -,3_ 3o96a ,ou5 -._36 J.97b

7. _, 7, 53o_7Z |be°OB .t_6 3.973 ,001 -°_37 3.98U

7. _° 7. 5_,6T2 t59,02 ,33 30969 -tOO3 -.238 3,976

7. _, 7. 57°_72 15B.97 ,13 3,960 -.DD_ -.zaa 3,961

7, _. 7. 59°_72 1_9,(1_ -°17 3.ebz ,_01 -.229 3°9_9

7. 3. Bo I_ATZ lba°_7 -°_R 3e9q_ ,OU6 -,229 3,9_7

7. _. Bo 31672 15a,a_ -._2 3,916 ,OOb -,237 3o92_

7, 3, _. S,67Z Iso_a2 ,u7 3e882 ooo| -,236 3._89

7. 3. _o 7,6?2 l_o,I_ .28 3o_31 -,010 -,233 3,a38

7. 3. a, 9,672 IS_,75 .22 3,763 -.ooq -.2Z9 3,770

7, _, Ro II,A72 15B.71 -.12 3.e_l -_000 -.2_S a.6_

7. _. _° I3,672 lsB,6_ -.qq 3,bat _003 -,_U 3._9_

7. _. 4. 15,672 15B,6_ °.gA 3,qa_ ,OUS -tzl_ 3oq90

/, _. _, 17.672 lgB,At -,_7 3.373 ,oo6 -,2D7 3.38O

7. _. _, 19._72 1_,59 -._7 3,267 *OOb -.2ul 3o26_

7. 3. _° 2t,_7_ 15_._6 -.37 3_138 o_OS -,19_ 3,I_

7. 3. _. 23,67Z _.53 -.31 3,0|_ ,00_ -.186 3,_21

7. 3, _, 25.A7Z |_,_ -°3I 2.892 oOU3 -.179 _._9d

7. 3. _o 27.672 _oq7 -°3S 2,769 _003 -°17_ 2.7_

7, _. _° 29,672 15_°_q -*q2 2oAqB .00_ -,16b _6_3

7, 3, _. 33.67? lb_*_ -.53 2,_15 ,O03 -.l_U _._19

7. 3. _o 35.672 |_8,3B -._l 2,3_q ,Db_ -,l_q 2°3U9

7. _. _, 35.672

7. 3" B* 37oA72

7. 3, 8, 39.672

1. 3. _. ql,672

7. 3, A. _3._72

7. 3, 8, _5._72

7. 3° A, _7,67Z

7. 3, 8, _9.672

7. 3, 8* _J,A72

_, _o M. 57°672

7o 3. e. $9,672

158,3S

ISA.3_

isa.aa

|g8o37

IS8.32

1_8,3U

168_22

|$8.2q

EXIT C-BAND Cn""UNICATXON nLACKOUT

-.OB 2,198 -._t

• 31 2_U96 .°_0_

• A_ |,999 -.UU3

.OR 1,90_ oOUu

-,51 llalq o0_3

-°37 1_729 ,DO_

,31 i,6A8 -o002

old I,S71 ,nuu

°._u IobO0 ,003

-._:7 i,qa_ -,oon

-,g3 |talA .,,_2

EXIT S-H_ COMMUNICATION _LA_OUT

-,|37 _*2u_

-.]31 i,Iod

-.IZS &.OJ3

-,I19 1.9u9

-._Iq 1,8|B

-.I_3 ]°6_I

-,_99 |.g7_

-.09_ I,SU3

-o_gU I*A37

-,0_6 I°37b

7, _. A. 59.672 15B,19 -.53 l=31q *DO2 -,Oh3 1*317

7. _. 9. 1,672 I$8.19 -,13 t,262 o0_0 -._UU I,Z_

7. 3. 9° _,67Z 15a,lv ,23 1°213 -.ouI -°O77 1.215

7, _, _, $,672 1_8°1/ -,g7 I,|6B °_oz ..L_7_ l,lll

7° 3, _. 7,672 15_°16 °2| I.i27 -eo_l -.O7| _,1_9

7, 3. _, _,_7_ 15_,16 -.16 1,090 ,OUI -,u69 1.09_

7° 3. 9, It.67z |58°1_ -°33 1,05_ ,001 -.O67 |,ob_

7, _, 9° _3°672 |_8._ °29 Io025 -o001 -°dAb | .a27

7, 3, 9, i_°67z |s_,_ -._9 ,99B oO_2 -°_6J I°OOU

7. 3, 9° 17,472 |gA°l'_ ,An .973 -,oOI -._AZ .ATb

7° 3. 9. 19,672 lb_°13 -.AS ,950 .O02 -°aA_ o_b2

7. 3, 9. z1.672 |5A°13 ,1_ e9z? -.u01 -°oh9 .93!

7° 3° _. z3°67_ |s_.lo -.2l ,911 oqOl -°u_ °9|3

7° 3° 9, 27,_7_ 15_t09 .07 ,880 ,t_u -._ ,a_

|58°hA -.q_ ,867 ,0_! -.uB_ ,b6_?° 3. 9° _9,67z

7° _° 9, 3_°672 is_°o_ .27 ,867 -,aoi -,_5_ °ab9

7, 3, _° 35,672 l_A.07 °_A .B_l -°_ol -.l_BA ._3
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TABLE X.- Continued

TIME

DAy HR HIN see

7, 3* 9* $7*672

7. 3* 9* 39*672

7. 3. 9* q1*672

7* 3* 9* q3*672

7. 3* 9. q$.672

7. 3* 9. q?.672
7* 3* 9* q9.672

7. 3o 9, $1.672

7. 3, 9, 02*6T2
7, 3. 9* SS.672

7* 3. 9. |7*672

7* 3* 9. 09*672

7* 2, I0. 1*672

7, 3* 10. 3*672

7* 3* 10. S.672
7* 3. 10. 7*672

7* 3* 10. 9.672
7. 3, 10. 11,672

7. 3* I0. i3*672

7, 3. IN* 18.672

7, 3. IO* 17.672

7, 3* I0. 19.672

7* 3* 10. 21.672
7* 3* 10, 23*6?2

7, 3. 10, 28.672
7* 3* 10. 27,672

7, 3. I0* 29,672

7. 3* I0. 31.672

7* 3* IO* 3]*672

7. 3. 10. ]8*672
7, 3. I0. 37*672

7* 3* |0. 39*672
7, 3* 10° q1.6?2

7. ), 10. q3.672

7* 3* 10. qS.672

?* 3* 10. q7.672

7. 3* I0. q9,672

7* 3* 10. $1.672

7. 3* 10. $3.672

7, 3. 10, 88,672

7, 3* 10, $7,672

7* 3. 10. 89*672
?* 3. t], 1.672

7, 3. 11° 3*672

7. 3* 11. S.672

7° 3* I|* 7*672
7* 3* I1* 9*672

7. 3* 11. 11.672

7. 3* 11. 13,672

7* 3* It. IS*6T2

7. 3* 1|* 17.672

7, 3. 11. 19.672

70 3, 11o 19.672

7* 3* 11 21*672
7* 3* II 23*672

7* 3* II 20.672

7, 30 tl 27*672

7* 3* 1| 29o672

70 3. 11 3|,672

7. 3* 11 33*672

7* 3* I1* 3_*&72

7* 3. 11. 37*672

7. 3* I1* 39*672
7. 3* 11. 91*672

70 2. 11. q3*672

7. 3* 11. qS0672

?* 3* 11. 97,672
7* 3* 11e 99*672
7* 3* 11. 01*672

7* 3* 11. S3*672

7. 30 It* $8*672
7° 3. 1|* S7.672

7, 3* 11* S9*672

7* 3* 12. 1.672

7* 3e 12. 3*672

(e) Ae_Jynatmic attitudes _cl load factors - Continued

AtRoOYNAmtC
ANGLE OF ATTACK &NILE OF SIDESLIP TOTAL

DEGRECS OCSR[[S GoUNITS

LOAO FACTORS AT TM[ CENYKK OF 6NAYlTY

J COHpON[NT V CONPONKNT Z CORPONCNT

S-IUNITS 6-UNITS 6*UNITJ

iSA*Oq °*6q *836

ISe*OS *qq *008

IS*e00 ".66 *802

IS8.00 *qq *0)2

180.00 -.AS *|29

18|.0| *qD .239

IS7.9i -*$9 *29_

IS7.9| .31 *200

tST*�A "*96 ei63
187.96 *tS *|_6

107*93 -,2$ .290

IS7.92 ".11 *908
107.91 .00 .92A

IS7.|9 "*93 *952

187.89 .3S .979

tS7_16 -.69 I*0t0

IS7.86 *39 J*oqq

|ST*Aq "*qA |*052
iS7*A2 -*OA t.120

tST.|I *20 1.172

IS7.A0 -.69 i*229

iS7.77 .31 1.281

187.77 -*09 J*$qq

187*79 -*SO J*qt3

107.72 *29 |*q|9

107*71 *0| 1.$72

187.69 ".6i i.660

187.60 -.19 i,F62

IST.60 .36 1.069

t_T*t2 *it 1.908
107.61 °.92 2.112

IS7.$7 -.88 2*298

|S?,S9 -*36 2.q08

107,SI -*06 2.A7$
|s7*qo *|q 2.709

187.96 *23 2.909
157*92 *12 2.161

IS7.91 ,OA 3*378

1S7.93 °*10 2*$97
tS?,qS -*29 3.A38

187,92 -*98 q,067

IS7,3A -*09 q*292
|$7,22 *22 q*JlO

IS7,19 *26 q*730

IS7.19 -.32 q,986

107*09 **39 S,taR

IS7.09 *09 $.390

107*01 -.01 S*s9q
IS6*�i -*30 8*763

106.90 -*06 S*AAS

186.90 *03 S.9$7

tKA*|S -*38 |.961

_AxlMU_ LOAD FACTOR 3[¢0_D E_1RI

IS6.A$ .*30 S.961

106.82 .09 $.901
106*72 -*01 S.782

106,77 -.3| 8.619
136.73 *08 3.920

156.66 *10 _.213

|36.69 -.37 S*OOS

IS6,63 -*36 q*|12
IS6.80 "_02 9*692

1$6.S0 .25 q*999

IS6*qA .30 q*31q
156.qS *00 q*290

IS6*q3 -*32 q*212

lS6*qO -*99 q*197

106*36 .*96 q*091
186.30 *o27 q*Oq2
IS6.33 "*02 3*999

156.30 ,19 3.993

IS6.2| .31 3.811

106,26 .31 3*|05

IS6*2q .23 $*722

IS6,09 *02 $*657

IS_*_7 *23 3.811

.001 0.082 ,038

-*001 -*083 ,S3S

*002 -.OS) *A33

-*001 o*0S0 *|]q

*002 0*0S3 ,836

-.001 o,O_q *091

*002 -*osq *697

0.001 -*OSS ,888

*0Or -*OSS ,A65
-.001 -*0i6 *iTl

*001 -*0S7 0892

*000 **OSA *909
*000 -*060 " *930

.001 -*061 *gsq

o.001 "*063 *9il

.002 -*OAS t*012
0*001 -*067 1*096

0002 me070 JeOiq

00000 =*073 1,127

-*000 eeO76 1,179

*002 -*079 1e226

0*001 -*083 1,209

*001 m.087 1e3_7

'002 a*092 1*q16

-*002 8.097 1*q92

*000 "*102 1.376
*003 **tOA 1.666

*000 *.11S 1*768
**002 **12_ 1m873

*OOO m,t30 1.990
0002 **130 2.117

*009 "*tq8 2*253

cO02 *.150 2*RIO

**O00 _.17_ 2*081

-*002 -.102 2*768

-*003 **19S 2*960

-*OJO -*210 3*iAi
-*009 "*229 3*388

*000 -.23A 3.60S
*002 "*289 3.8q6

.007 -*262 q*076

.003 -.277 q*3_l
".001 "*302 q. S20

-*OOS *.318 q*796

"*002 -*339 q*967

e007 "*3SO Sel9k

.000 -*366 8*qlL

-0001 -0360 S.607

*OQS -*$92 8*776

.003 "*902 8.191
-*002 -,q06 $*971

*006 -*q06 A*970

*006 -*qo6 8.97_

*001 -*q02 $.9iS
**002 -*399 8*796

*007 "*382 _.63_
.001 -*369 t,q30

-0003 -.3_ S*228

*009 0*3ql _.016

*006 -*327 q*829
*OOq --*308 q*682

-*00i °0307 q*SlO

°*009 -.299 q*399
0*002 -*292 q*SO0

*003 -.287 q*222

*DOS -.283 q*lS7

*006 -*279 4*101
*QO8 -*278 q*os|

,002 0.272 qeOO_

-.001 -*269 _*�Sq

"*003 -*26q 3*690

"*oOq 0*289 3.air
-0003 0.203 3.73_

-*0Or o*299 3*696

-*002 -.23A 3.$89
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TABLE X.- Continued

TIME

flAY MR MIN SEC

(e) Aerodynamic attitudes and |Dad factors

AERODYNAMIC

ANGLE OF ATTACK ANGLE OF SIDESLIP TOTAL

DEGREES DEGREES G°UNITS

- Concluded

LOAD FACTORS AT THE CENTER OF GRAVITY

K COMPONENT Y COMPONENT Z COMPONENT

G-IUN|TS GeUN|T$ 6-UNITS

T, 3, 12J SJ672 iSSo66 ,19 3eq$2 -0002 -e239 3eq60

?, 3, 12* 7*672 IS8.39 .28 3*339 -DOOM ",237 31392

7, 3' 12' 9,672 189*91 *Z3 31188 -*003 -*233 2o197

7. 3. 12. 11.672 189,37 *18 3*031 "*010 ",229 2,090

7, 3. 12, 12.67Z lSq,lO ,19 2oE97 -*009 ".217 2.90b

7, 3" 12. 151672 183.90 *08 ZI776 "*OOl °1206 2*789

7, 3" 12. 17o672 182o78 °,01 2*669 *DOI "*198 _*676

7. 3. ]2, 19.672 182*68 ",qO 2.E7_ *003 "o186 2*881

7, 3, 12' 21t672 183199 -*59 2*991 *OOq "*181 2.M97

7, 3" 12" 23*672 182126 -,19 2oq13 *OOI -e175 3*q19

", 3, 13, 25G673 183o10 *08 20338 -,001 -,lA9 2o299

;. 3, 13, 27,673 182,19 ,02 2,288 *000 -*183 2.26U

1. 3' 13. 39.6?3 IS3.15 -.39 2el77 *002 ",139 _,181

7, 3, 12. 31,672 152.17 "*31 2,|08 ,001 ",|26 _,109

?, 3, ]2, 33,672 182,33 ,12 2*D93 "*001 "o112 _,096

?° 3, 12, 38,672 183.87 °00 le986 0000 -,098 1,989

7, _, 12° 37,672 183,83 -°77 11931 ",005 ",086 1,933

7, 3, 12, 39,672 159,21 -,20 11879 "o007 ",078 1,880

7, 3° 12° MI,672 159*90 ",11 lJTq2 ,DO0 -,069 1,793

7° 3' 12, q3,A72 185,93 ",08 1,622 .000 -,068 io6Zq

7, 3° 12, 95,672 155.62 °ol7 le866 *DO0 o,06l 1,867

7, _, 12° 971672 155ol7 -,03 1*838 ,001 °*052 1,828

T, 3o 12, 99o672 186e07 ,12 IoqTq oOO| =o098 l.q7_

7, 3, 12o 81,672 IS7,7_ "J23 1*q16 DO00 -1050 l,q17

IU|DANCE

leql6

I,373

1,339

10311

1,295

le390

|0287

1,288

1,283

10201

|*278

10278

10271

1,267

1,262

1t256

|*2M8

1,2J9

1,230

1*215

I,J96

1.179

1t168

1*183

eJq2

o133

*I28

*117

.ll!

e108

1,099

1,099

IoQ9t

DEPLOYMENT

1.091

1.197

1,070

1,0ZI

1,017

1,015

1,018

DEPLOYMENT

1.015

.999

e999

o999
,999

.999

e999

*999

o999

,999

SPLAShdOWN

,999

e999

TERMINATION OF AGC

7, 3" 12, 81,672 187179 -°23

7, 3, 12, 53,672 159*37 ,05

7, 3, 1_° 85,672 160*38 °°13

7° 3, 12. 57,672 16|,22 -*29

?, 3. 17o 89.672 161o92 °.00

7, 3, 13, 1,672 162,29 ,07

7, 3, 13° 3,672 162,61 =*2_

7, 3, 13. 5,672 162,99 °,2_

7, 3° 13, 7,672 163,26 IlO

7, 31 13° 9,672 163o60 ,08

7, 3, 13o 11o672 163,91 °,29

7, 3* 13, 13,672 169,19 ",31

7, 3, 13° 1_,672 16M,97 ,09

7, 3, 13° 17,672 1b_.79 .23

7, 3. 13. 19o672 169,97 °°15

7, 3, 13, 21,672 165,18 -°98

7, 3, 13, 23,672 165,37 "DIS

7, 3, 13, 25,672 16S,SS °39

7, 3, 13, 27,672 1_8,73 °25

7o _. 13. _,672 165,92 -.3b

7. 3, 13, 31,672 16_,09 -,6q

7, 3. 13o 33,672 I66,29 °,07

7, 3, 13, 38,672 166,39 ,61

7° 3. 13, 37.6T2 166o52 ,10

7, 3. 13" 39o672 |A6,68 -,97

7. 3, 13° 91,672 166,78 -,6|

7, 3° 1_, _3.672 166°89 oO9

7. 3. 13, 95,672 166°98 .68

7, 3, 1_, 97,672 IA7,0q ,18

7° 3. 13, M9o672 167°19 -e62

7, _, ]3, SI,672 167,19 -*60

7, 3, 13, 53,672 167,28 °29

7, _o 13" 85,273 I80,00 °00

ORO_UE PARACHUTES

7, 3, I_, 55,273 IBO,O0 ,00

7, 3o 19. SI273 IBOoO0 °00

7° 3° IN, 15,273 180,00 ,00

7, 3. IN, 28,273 |50,00 o00

7, 3° 1_, 35,273 180o00 °00

7. 3. 1_. _S.273 180,00 °00

7° 3" I_, 98,977 180.00 o00

MAZN PARACMUTES

7o 3" IN" q_,_77 180.00 .00

7, 3, IS, 18°977 1_0,00 °00

7. 3, 15, 98.977 180,00 .00

7, 3, IA* _8,_7T 180,00 ,00

7° 3o 16. _,977 180,00 ,00

7, 3, I7, 18,977 180,00 *00

T, 3, 17. qS,qTT INO,O0 ,00

7, 3, 15, 18,977 180,00 ,00

7, 3, 18° qA,_77 180°UO ,00

7, _, 19. 18,977 |8n,O0 ,00

7, 3. 19. 18,_77 IBf_*O0 ,UO

7. 3, 19, 18,312 18Oo00 °00

,OOU ",08U 1,917

",000 ",oqq 1,379

,OOO ",oqo 1.339

,001 -,037 1°312

-*000 °,033 1,296

-DO00 -,03| I,2_U

*000 -*028 i,2_7

,000 -°026 1,265

-,000 -,023 1,283

-*000 -.021 1,2al

,000 -,018 1,278

,000 -,016 1,275

-,000 °,_13 1o271

-,00o -,007 1o2_

,000 -,0o0 I.zAz

-Io00 ,OU6 Io2S&

-,000 .OIZ i°298

,00o ,0]/ 1,239

iO00 ,022 1,231

°,001 °uZ_ 1.21_

-,001 ,0_0 l°lv6

DO00 ,03_ 1,18d

,002 ,037 1ol66

°000 ,090 1,18_

°,002 o092 1°1 M3

"BOO2 .ON9 1,139

,001 lu96 I°i2&

,002 ,097 Io11_

-,000 ,099 1,11_

-,OU3 ,050 1,10_

-,002 ,OSl I,IOU

,O02 ,0S3 1,096

o000 ,083 1o092

• 0OO ,053 1,092

=°Oil -_00A 1,197

• 002 -,003 1,07O

°0OI -,001 1,0Zl

• OOU °,000 1,0|7

°,000 °_000 I,OIS

°00_ -*O00 1*018

°OOO ",OOO 1,01_

-.OO_ .000 ,999

,DO0 ,000 .999

,000 -_000 °999
• 000 -,000 ,999

,000 -*000 *999

,000 -*000 ,999

,000 ,000 ,999

,000 ,000 °999

-,000 ,000 ,999

-.000 *OOO ,999

-°000 ,OOu e999
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TABLE X.- Continued

(f) Direction cosines

P t T C H A X [ S

L II L Zl L $2

7. 3. $. 3I,BBQ *t992779 *8779S36 *qsq8777 **0OlOOb_

ATMOSpN[RIC [NTRY

?_ _. _. 3t.B|O *tR92779 .8779_36 *qS98177 *.O080068

?. _. S. $3*672 *09]qi98 *8801377 *q6Sq3|| B*0062979

?* _* S* 38.672 o0299091 *8790703 *_787|29 **OOqO?O|

7. 3* S* 37.672 e0098629 *8763081 *9817t65 -.0039961

7. ]. $. $9.672 *Q06||IJ *8791699 *RoSs�|? .8O0]|870

7* 3* S* q1*672 tO0|6)zq *i722OSi *q|900_q .*0023721
?* 3* S* 93.672 *0i28697 *O?OSSS6 *9919017 .*0015q76

7. 3* _. qS*67Z *0193916 *8693298 *9937179 "*O00?|qq

?. 3* S. 97*672 10286089 *|689198 *q�q||q6 *0001136

7. 3* S. 99*672 *091191R *|699202 *9923t32 *00009_9

7. 3* S. $1._72 *0873272 *0712003 *987869| *0018338

7. 3* $. $3*672 *0769633 *07qqB�q .9709y99 .0010766

?* 3* S* $$*672 .0969929 *R792737 *q66qsl| *0017803

?* 3* S. S?.672 .0067803 IBOSOL27 *qSJT_R6 *0020379

7. 3. S* S9*672 *07Sqlq3

7. 3. 6* 1*672 *0671203

7* 3. 6. 3*672 *066007|

Y A i A A | S

L I] L 2] L 33

*96|0903 -*mOY3t71 ..95B7629 ,12$$199 ,078_97

*9618903 "*8873171 -*90|7629 e|288199 *07SIS97

e9619931 -.88|7096 -.9986069 *0796299 *u992626

.976081] -.i793A39 *.999$q07 *0239896 *UJB$20S

.qe|?qSq o.176302| °.999980| *0023369 *OObAq_S

.qOI61S3 **8791668 ..9999762 *00379_0 *UOblS_i

.q9|9892 -_0706169 -.9999160 *oIuqq$3 .U076786

.99_8616 -.8698902 -.9998|27 *0169686 *GlOl?$i

.999_39! **8692719 °.9995907 *0299281 *UIqOq_6

.q9|7392 -.870|766 o.9991808 *036_$93 .01_S196

.9882998 -.17227T3 ..9983892 *08077$0 .0266_66

.R80289! -*8771296 -.9970706 .0679667 *U3SUBI!

.q6890qq "DOBaqTO0 o.9983370 *0860291 *09363_R

*R$73988 "*8892866 _.9962289 *078101q *U$78B33

INTER S_EKND CONMUNICATION BLACKOUT

,89|82?6 *qqRO_JO ,O0|'qqq

*,9qz06q ,qqIS9qq *00]9697
*09097,$ *q,O0803 *|09'607

INTER C-OANO COMMUNI_ATION BLACKOUT

7. 3. 6* 3.672 *06AIR?| *89097SS

7. 3. 6. S*672 *O?qiA9| .4_5_96|

7. 3* 6* 7*672 *0823996 18917_B0

7* 3. 6* 9.672 *0006399 .9108n6$

?* 3* 6* t1.672 .0780898 *9222?76

7* 3* 6. 13.672 *0806871 .9218067
7. 3* 6. IS°672 *0939732 .9339887

7* 3* 6* 17.672 *0811229 *9301760

7. 3. 6* 2L.672 *07887|9 .928_16!

?* 3. 6* 23*672 *0801392 .9308912

?* 3* 6. 28.672 *0736626 *9292693

7. _. b* 27*6?2 *0690601 *9190793

7. 3* 6* 29*672 *0688_79 .9196208
?* 3. 6* 31*672 *060_798 *�ZOOqSl

?. 3* 6_ 33*672 *0673893 .9187_90

7* _* 6. 3_.672 .06$7320 .916_626

?_ _. 6_ 37.67_ .O637790 *9|21697

?* 3. 6* 39*672 .0622896 *9081701

7. 3* 6* ql.672 *0629296 *9079982

?* 3* 6* q1*_72 .0629296 *9079982

7* _* 6. _3*67_ *0610906 t9128398

7. 3* 6_ qS*67_ o06668_7 .9|96807
7. 3* 6. _7.672 *0686137 *9102109

?* 3* 6. 99.672 *06_q920 *9180268

7. 3. 6* _1.672 *07_693 .91873_

*qsOOli3 *0098607

*qSiq|?3 tO_167S|

tqqSOqi3 *OIs'ZT|

.qQq||l! *|_6|0'2
*3791692 .Z026777

.3798999 ¸*2?09,76

.3990672 .]0972'0

*3,80386 .316_?09

_3Sttl�! _0_9226
*3713392 *29_9730

.3573116 ._7_0391

.3798665 .2619'86

.3|7979! *2976960

*3|673|0 *2326377

.386769A *217'936

.3,905|7 *202'9|3

.39'3_09 *JB77366

.q09880! .1729'1|

*qj39962 .168890_

*9183909 *1663069

_AII_UN N|_TIN' BAT[

*9183909 *1_63069

*q0379,0 .1701660

.3987|18 *1803928

*q0893|_ .1909799

.3983|q| _1998938

.3988603 *2092206

*qqTJqs) -,89Bqs77

*4q3302, "o89632S6

*q'Oe02q "*292610'

LOAD FACTOR • O*OS 6

.9602029 °*2926105

.q'76686 °*8826618

.9385929 -*8996070

*3909209 ".902691]

*3872880 -*910388!

*]968|20 ".8950898
*3019i|S °.9016183

.3166890 °*B992968

*31093t9 ".9UO1908

.33863tB °*0987639

.3237630 *.9080388

*3999687 °.9018109

.3609278 **8990989

.$6216|1 ".9026180

.3638800 "*90800_9

*3892109 °*9069937

*37?8038 "*9066827
*3B�qOSS "*9096228

*3998689 °.90TS699

*9009280 °*900BB?!

*90092'0 "*9000091

*38|98| 9 -.90_9718

.31|9781 -*9069088
*390B888 *.900S2|6

.3788790 °.90_0_90

.379|$70 -.9039862

GU|DANC[ INXTIAT[ AT ROOT • -780 FT/SEC

*91S7328 .395S603 ,2092206 *379J870 "*9039662
*9|83209 .39612|0 .21_$933 *3728907 -.90tSAqB

*9193260 *]862$90 .2309996 o3608839 **90_6898

*91688'9 *3822202 *2929231 .3699833 *.89A9108

MAX|_UM LOAD FACTO_ FIRST [NT_Y

*9160889 *$922200 02929231 .3699833 -.89R9108

.922_976 *]783608 .2632238 .3986982 "*9023799

69233909 *3788229 .29|2'98 *330?393 °*0996689

.9389638 *3313999 *q018989 .2678779 ".878718U

*8882203 .2392232 *6973869 DQR32033 ".7876063

.99_3293 *|383881 .89|]320 "*2223305 °.3980909

.8878317 *||088_2 *|9018_9 °*,138_3, ._?|30_1

*7830339 .1|83890 *$27$6|3 "*8936797 *6076369

*7000627 *28630|0 *_969728 °*$693929 .?709679
.6999A38 *2897_98 .28869|7 °._601120 .7718988

*7030997 *_609696 *2973926 °*$69987_ *7696821

.7077_32 .2887932 *3109882 **$878977 .7623_90
.7129A26 .2871||1 .3102226 **8660931 .7689799

7. 3. 6. $1.672 *_709683

7. 3* 6* 53,672 *0718832

7. 3. 6. SS.672 *0781297

7* _° 6* $7.672 .07909?,

7. _* 6* $7.672 .07909?$

?_ _. _* $9.672 *Q?82|86

?* 3* 7. |*672 *0798808

7. 3. 7. 3*672 *0972000

7. 3* 7. S.872 *1S67989

7. _. 7* 7*672 *2962913

?* _* ?. 9*672 *S010299

7* 3* 7. 1|.672 .6309988

7* 3* 7* |3*672 .6669971
7* 3. 7. |S.672 .685227!

?* 3. 7. L7_672 *68|6699

7* 3. 7* |9*672 *6873OA6
7_ 3. 7. 21.672 *6628099

_*9971990 *0688898 .0319S_0

*.9977388 *06|69?3 *026&.73
**9977987 *06|8920 *0268296

**9977987 *0A|8920 *U_88296

-.99678|0 .0796803 *UUBB717
°.992923| *1||779_ °*0901276

-.98_8729 *1327||q °*102|873

°.9780¥7_ *|97_83_ °°|8b_309

".9892061 *1783702 "*2217906

-.9962208 *19|_911 "*_6_US?S

-.9982278 .1887993 **_689067

"*9908072 *||92699 -.2$76_i0

*.9,38826 *|789382 "._q93669

°.9878876 *i?IUBqB °*2307381

-*9622837 .16_$286 -*2167960

-*9663?33 *iS8191_ °.2027266

-*9?0|299 *|_2_933 -*|_9_11_

-*9736387 .|960361 °o1/S_|7_
-.9769909 *13799_3 -.161_$62

"*9800170 *|338299 "*|97|610

o*9B28639 *1277096 **|329_79
°*98917?2 .1_97966 ".1287819

".98909_8 *1283298 -*|_$8938

-*909098| .1283298 -.128_936

*.983_982 .1272872 **|306_39

-*98|3927 *|3232|8 -*_399896
o.9798026 .|368897 -*_977695

*.9779282 *|9179_9 °*|_8_7'A

-.9783260 *|969253 -._BS22_6

o.97S3260 *_969_$3 "*|68_236

-,9729098 .1817093 **|790286
".97018_i *|869219 °*1897983

-.9873907 .1618988 **|�S_bOS

0*967390? *|A|6qbS "*_9SZSOS

o.969290$ *|663927 -*206_886
°.9833297 *|808706 -*_q|9899

-.9108032 °2183768 °.38i139_

-*7988_79 *2736622 -*607293|

**393|7q0 .238882_ -*9089687

*$693999 -*2837099 °*??lbS62

.8090218 -.9378263 °*b838826
*68982|0 -.99305b0 -*b728812

.6083|78 -g9318269 -*88_276_

*686_632 -*9206167 °*_93|693

*68?3686 **91968_1 °*b962891
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TABLE X.- Continued

(f) Direction cosines - Continued

TIME FROM LIFTOFF

DAY wR MIN 5[C
ROLL _Xl_

LII L2 L31

PITCH AxIS

L12 L 2z 132
V 6 a LA2 x3 I $

L. 13 L 33

7. 3. 7. 23.672

7. 3* 7. 2S.672

7. 3. 7. 2T.67Z

7. 3. T* 29*672

7. 3, 7. 31.672

7, 3* 7, 33,672

7. 3. 7. 38.672

7. S* 7* 37*672

7, 3. 7, 39,672

7, 3, 70 q1,672

7. 3* 7. q3,672

7, 3. 7* 98,672

7. 3. 7. 97,672

7* 3* 7. q9*672

7. 3. 7. $1,672

7. 3. 7. $3.672

7. 3* 7. SS.672

7. 3* 7. $7,672

7. 3, 7, $9.672

7* 3. 8. 1.672

7. _. _* 3,672

*6999933 ,7|93730 ,2591907

,6q8260| *71912S0 *26q1670

,6N71712 ,TI2SSSS *27098?3

*6R6iS30 .7106w39 ,2783_71

*6R3111q ,7i26660 ,2802Q99

,6328608 .7271272 ,2660822

*6033921 *7657329 ,22269S5

,5929S23 ,8230C10 *1685668

*qs20025 *8822_97 ,1317909

*SSoq26D .920D_72 ,1260669

*2982958 .9570S66 *199722i

*lST|lO| *9660336 *1752810

.17S7N89 ,9667_71 *18S7230

*172|758 *9666v97 .1893188

*182U905 *9655656 *1858120

*2062509 ,9625577 ,1758979

*2356239 ,957S_01 *1658968

*26OS259 .9520316 ,160017S

,2687O62 ,9q9SN22 ,1617609

,1705qiq .969S267 *201SONI

*031970] ,gqs6wDO ,31973S0

*3127562 -,5623111 ,76_9997

,$019318 -,S895909 .7718129

*2599376 -*$5|5|I9 .7773_i2

*2769396 -*557|995 .7825821

.2782999 -.$5|3751 *70Tb339

*3329506 -.t6J$036 .75_7698

.9801967 -.57179B7 .66517q7

*67Rq122 -.5979939 .qRe905q

.8996906 ".9707082 .237632 v .2716701

.9368598 -.3R70965 -.OqSSSN_ -.OOIS|Oq

*92SI62! -.15|925_ -*32980O7 -.2871393

*8731282 1*O|O901S -.qsoslR9 -.q_0|_67

*8733037 "*0660325 -.RS26803 -.qs93709

o57a7592 -.0635033 -.97t9198 -.q950673

*||95577 **0812656 -*N999771 _.q188995

.9058951 *.1195897 -.R062982 °.370_025

.9291712 **1679666 -.3930658 *.3006975

.9396939 -o2125863 -.2672|98 **2203B92

.eq62263 -.2285076 -.2286960 -.taO|q62

e6928982 -*q165062 **$029230

*695996q -*R2057_2 0._753776

*7Q5262S *,9296519 *,6676932

,7|1306| °*q387069 **6569027

,7139310 -,9296963 *,i$73965

,6992586 -*3192199 -,89962_0

.6366598 -,2999q76 -,71Z72|3

*998q820 *,1513926 -*U583_33

*00R5217 **9623790

*|380876 *,990|328

*230319R -.93Z3089

*2qssguq ",_88_129

*297G231" *,088e777

,Zq7Q31D **S60_2Gi

,297I_15 **J737630

.2R31388 _*8966509

*2391_16 ".929$q_3

,2200979 **9_0286_

*21qS150 °.9879639

7, 3. 8. 5,672 -*0906239 ,SRSR399 *9622102

7. 3. 8. 7*672 -,09q5779 ,020_167 *5700256 ..196711| *bse030U **8|606N5 -,9821799 -eIZUU07b

7* 3. B. 9.672 **0903631 *8058357 .sen7sJs -*2117680 .5709129 -.7952293 *.9769861 -.1571216

7. 3. 8. 11.672 -.0365686 .795971S .6092185 -*2909007 .5797806 -.7783_52 -.9696606 °.179_220

7. 3. s. 13.672 -.0322372 .786_972 .616|166 -.2697089 .b$73973 -.763u396 **9_2q022 -.1909688

7. 3. 8. 15.672 -.0Z02397 .7767505 *6266900 o*2980996 *|918721 -.Tqleo3q °.9591392 -.2U79290

7. 3. O. 17.672 -.0269258 .7756_e2 .6305981 !.31RI506 *5929180 *.7R18578 -.eqeoGs3 -*2177070

7. 3. O. 19.672 -.0277631 *7780769 .6276175 -*3112602 *8599179 -.7RSO6OU -.9q99191 -*2160376

7. 3. S. 21.672 **0300299 *721B2ql *6227759 -*3021925 .$8679|3 -.7512306 *.9527738 *.21U7S79

7. 3. _. 23.672 -*030963! .7820t0i .6225Z08 **3063325 .5688351 -.7S05391 *.9819370 *.2|35621

7. 3. B. 25.672 **0265U38 .77992q2 .6321113 -*3906191 *5879972 °.73q0_75 -.9398277 -.2397692

7. 3. R. 27.672 -*0t77368 *760195q .699_29 -.3988169 .59U26RS *.7UI8069 -.916R_93 -.271qS98

*8928263 "*06q7956 "*qq57232 **q168659 *2569229 **U721966

,6226592 *227q230 **79_7151 *,7818398 ,2199111 *,b_3q087

*19q_002 *9607538 -*S689538 -,geo_6u9 *0597216 **|9|0136
,0969q39

,IR76069

,17069_3

,|931769

*2153911

*228u187

*_2679_7

,218_399

,22|7179

,_q821Z|

*_927u91

l* S. 8. 29*672 **0059380 *7990660 .6680T97 .*96|9980 .590973_ ".6617393 -,88686|I -*Ji258U9 *JqU_SUS

7. 3. 8. 3i.672 .n079s_ ,7283037 .6852139 *.5225927 .$87_992 *.6182799 -.8825998 -.363_7_2 .389_9

7. 3. _. _3.672 .01923_q .7208689 .6929252 -.5518560 .88368B9 -.595897U -.8390169 -*_737U_8 ._D69080

7. 3. _. 38.672 o0009056 .7393_86 .678771B _.5100915 .S_916_ *.6313136 -.B601196 -.39_622 *_7_ll_S

EXIT C-B_ND COMMUNICATION 8_ACKOUT

7. _. _. _5.672 .D0090_6 *73939B6 .678771B -*Slu09|5 .$8qI6_ -.6_13136 -.6601196 -._q66622 .37_158

7. 3. _. 37.672 -.0197932 *7579328 .652U337 -*q35819_ ._8U917! -.667_816 -*_99820U -*297/967 ._|_ub_

7. 3. _. _9.672 **0353299 *7793725 *6255690 ..3689982 ._715609 -.7_29187 -.9_87$U_ -.2_6/2_5

7. 3* 8. _1.672 -*0913263 .7_92_2S *6126766 -*3380265 .$669_7_ -.7_7208 -.99U2288 -*238176_

7. 3. 6. _3.672 -*0368910 .7797121 .6250509 -.3618301 *5726196 -.73_6671 -.9315138 -._533012

7. 3. 8* 95.672 *.0290783 .758359| *6813922 -.q29qs36 ._2172_ -.6939_19 -.90SIISS -.2932_U6

7. 3. 8. _7.672 -.0103_36 .79u3_92 .672i09! ..5032257 .57696_ -.6_333|6 -*B6NU?30 -°3_bu8

7. 3. 8. _9.672 .nui2329 .7271306 .686_980 -.5822sNq .56_699_ -._906696 -.8130081 -.39_98_b

7* 3. _* %i,672

7* 3. 6. 53*672

7* 3* B. 55.672

7. 3. 8. 97,672

7. 3* 8° 59*672

7* 3. 8* _9.672

7. 3* 9. 1.672

7. 3. 9. 3*672

7. 3. 9. 5*672

7. 3* 9* 7.672

7* 3* 9* 9*672

7 * 3. 9 11,672
7. 3* 9* 13.672

7. 3, 9* 15.672

7. 3* 9. 17,672

7. 3* 9. |9,672

7* 3. 9* 21*672

7* 3* 9. 23.672

7. 3* 9. 25,672

7. 3* 9. 27*672
7. 3* 9. 29,672

7. 3. 9. _1,672

7, 3* 9. 33,672

7. 3, 9, 35*672

7. 3. 9* 37*672

7. 3. 9, 39,672

7, 3* 9. 91,672

7* _, 9. q3,6r2

7. 3* 9. q5,672

,_67_99S

*_N_977

,_6U9990

,30769b0

,366606_

,_2_U63_

,97_2675

*6202605
,_$298_8

,5759390

,6990_26

*02q069i *7096383 .7n91S83 *.6558161 ,5968253 -,b207_33 -,76_368 -,_525927

,0869707 ,6781836 .7326109 **7222220 ,5396Uq6 -,9357570 -*689311| -,50916|9

10708136 *6688R92 *7399816 _*7723889 *5061956 **3836993 -*6_11992 -,5993839

,0830926 *6605189 _7961_73 -_8107873 ,9501711 -*3397529 -,5799131 -*67719IR

,1IQS721 ,6_|7_16 ,7582807 -,5933670 ,q663_92 -,2669280 -,s299167 -,6U8_299

_XJT S-BAND COMMUNICATION _ACKOU;

*1_721 ,6917816 *7582607 .,8933670 *9663992 -,2669_0 -,b_9|_7 -,6U88299 *699_U26

,I216082 ,6389369 *7600232 **S656070 *_q_9209 -.233_9_ **9887323 *,6299799 *6069_0

,[165910 *6907A29 *7588173 -.8717900 ,q32Ubl_ -,230U969 *,q7S8032 -*6396U_9 *_ue_Ol5

,1267711 .635_709 ,7616q71 **8705909 ,9393938 **2216_80 -,9759866 -,63_9_3 ,6u8_991

,1108s21 ,6930806 ,7577_29 °,87258si ,9279289 -,2365_9_ **9757173 -,635U760 ,608_799

,_190619 .6_13_02 *7S87190 -*8722697 ,93U2039 *,232S298 -.97_5370 -.6382_U7 ,6_SS_BR

,1135692 ,6_11180 ,7589928 -,8723672 ,9299q63 -,2326903 -,q759789 -,6386995 ,6U81J90

.100261_ ,6_730S6 ,7555392 -.5739097 *9203168 -*2qqlSUU *,97S6950 *,6357873 ,oG789q9

,11|70_6 *6_19_9_ ,7589805 *,8/26885 ,q286950 -,2338336 -,978328i -,63623_3 *6076762

.0997270 *6995_6_ *7593635 *.8777176 ,q120q73 -,2995993 *,q697219 -,63_9979 ,609iB_q

,1122331 ,6q07939 *759S076 _,883956I *q13_169 -,2182323 -,NS39UUi -,69687_N Qo1_!993

,I07SS8& ,6_26_$9 ,7585929 .,8956039 ,3931936 -,2u87921 -*_316oS3 -,657|I69 ,61!9_72

,12n9798 ,6368A6S .7617371 -,9059797 ,3891631 -,17777_2 -,9088169 **&687UIU *623U|_8

,1268_59 ,_339i86 ,7629268 -,9163996 *3693519 -*1_q_1| -,37975q6 -.6795u98 ,6_/7917

o1299S21 ,632_60 ,763S 69 -,9263719 *3S196S6 -,I339_95 *,3639791 -,6899_31 ,63|7327
,|q_bs29 .6266992 ,76ss131 .,9338_29 ,3q25s15 *,lumeNs3 -,3267u_2 -°6999726 ,635u6_2

,I909859 ,6289195 ,7699958 -,9939506 ,3199666 -,_B8bSS_ *,3_00398 -,TU925U$ *637918q

*1630_77 *6209708 ,7666062 *,9q81866 ,3139002 -,0_21766 -,2726798 -,718_bJ8 ,6398953

,1S3_999 *629333J ,7659082 *.9571067 ,286709U *,0917686 -,2_6703 -,72689U3 *6q1_917

,179q789 .6166661 ,766q921 *,9S93339 *2822630 -,0_2_581 -°2178669 -.73_6812 *6922_9_

,1679998 ,6205989 .76608|6 -,9672907 ,2_35996 ,Q069699 *,1906_39 -*7919_70 *69_763i

,|950397 ,6135S20 ,7651|58 **9672513 .2_95319 *096q613 -,162_326 *,799|919 ,6921276

,1822276 *6179169 ,7652588 -,9739619 *2201UID ,0_q3979 *,1_98798 *,7852168 ,6919_86

,209_09_ *6115187 ,7629U55 -,97191B7 ,21S976U ,099S729 -,i065597 -.76|32q$ ,639_bq
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TABLE X.- Continued

(f) Direction cosines - Continued

T|H[ FRO_ L|FTOFF

DAY MR M]N SEC

R 0 L L A X | S P [ T C H A X I S 9 A J A X [ S

L I1 I. :PI L $1 I, 1| k 2Z L 3_ L 13 L 23 L 33

7, $, 9, 97*672

7* S, 9• 99*672

7. 3. 9, St.&72

7. 3. 9, $3.672

?* 3. 9, SS.672
7. 3• 9• 67*672

7, 3. 9• 69•672

7. 3• IO* 1.672

7• 3, 10• 3*672

7, 3* I0. S*672

7. 1. tO* 7•672

7. 3. 10. 9.672

7• 3* IO, 11.672

7• 3• I0. 13.672

7. 3* tQ. LS.672

7, S. SO• 17,675

7. 3, 10• 19.672

7• 3* SO• 21.672

7, 3• IQ* 23.672
7* 3. ID. 26.672

7• 3. In* 27.672

7. 3* 10• 29*672

7• 3• IO* 31•672
7. S* 10. 63,675

7• 3• IO, 36.672

1. 3. 10. 37•672

7, 3. 10. 39*672

7, 3, 10. 91•672

7, 3• tO. q].672

7. 3. tO* qS,672

7• 3• SO• 97*672

.1978620 *6149109 *7632Y36 **9770S82 *1|63293 *1031936 **018Jlq7 ".7662676 *6376693

.2536592 .6908206 *7897727 =*9733696 *1802099 .Iq96|97 "*0809191 "*7713286 *63N8629

• 31_S06 .6131_78 .76029_1 1*97697qq *1828692 .15239QI "*0256659 -.776Q889 .63|qq96

*2361221 .61053D8 *7|S97St e*9767060 *19370S8 ,187qq62

*5323180 *6122337 .7S11766 **97EOS96 *1191991 *20|3913

*5961q37 *61|9792 *7617929 **96707SS .|0|877| *5319196

.5116|Z3 11122713 .Tq9_37& **9636q6q *0866789 .28576q9

*5667879 *6135155 .7973675 m*969836_ .066|8?8 .2786268

*2?18670 *6155958 o7q|qJq8 **96|3590 *0S96550 *30831sq

*26qq683 *6||8611 •?q23887 *e9q|7523 *05YiqOq *31qO817

*2890693 *6163923 *7359633 **9]S98Q0 *05156|I *31190q3

.277387S *61J9876 *7362J69 -.9332038 "*008|630 .SSI995D

.2962597 •6203603 *7266207 -*9233650 "e0|0065| *3087912

*2892082 *6220768 .729S839 **926S583 *.017q399 *37S8037

*2766192 *6539279 *73276|7 **9323077 **O|lsqql *3615009
*577539| *628|939 .72096iq **933qq|9 *e00q5931 *3S86929

*2860762 *6279373 ,7370779 -*9q36266 **O||03qS *3388277

*SqE710S *629660| .73S9|29 -*9967193 **0035379 *32|8609

*2_81871 *6319626 *73q6193 -*9993971 *007676| *31q|387
*2530969 *633938q *7909S|3 -*9879387 *00|i|64 *2069686

*2189680 *6387889 •7qlD899 **9622|9| *0096i97 *572109D

*216930q *6377697 *7391939 0*96S026| *038D5S6 •26i9602

*teSAqOt .6900539 *7q30031 -.9733990 *05|3946 *2315900
*6697891 *6929980 *7968099 -.9803175 e0357325 ,teqoeiq

• 1868738 ,69S9_98 ,79719|9 -,98S2S90 ,0963130 ,66|i378

,1q76729 ,6986q60 ,7966|66 .*9889568 ,070589J •1399317

,t316qlO ,6J|6737 •7q69886 **9965973 0086N782 ,D9926S3

,00J8059 -*7780988 ,6371806
,0337358 -*7it6qo9 *655|1J1

,0619158 -*7091999 ,6179016

,0898706 o.7|8888D .6116033

,1177901 -*7070811 ,60SNOOt

,lqJ68JO **7677330 ,J988363

*173J898 0*787897D *8913618

*2009JJ6 **7871999 .8811060

.228035q **7617821 *8799758
*2qsqoo9 o*7392529 *8696979

*2969997 0*765762q 08719252

02380059 -07812668 •8767106

02276329 0*779896q *803Uq70

*2|87069 0*7788889 *_092960

*2093109 -*7760672 *8988961

*|927289 0.7753669 .6Di3822

*1806UI3 -*7737918 *607199Q

*1688119 -*7718269 *61383|9

• 1979338 0*7698209 *620J601

*1571329 -.7670081 •627993|
*io07qq6 **7681661 *6380996

.06|988D -*7617771 •Aq_|Sbq

00397106 °*787837| *6818189

*0000861 -*7836839 *6873661

*1078393 *6|S?909 *7972086 -.992S062 *0909799 *0861106 0.D371726 0.7969696 *N621269

.Di10369 *6606163 •7963916 **9937911 .1113138 .D093711 **0768878 -.7929297 .668_971

*0869616 .6688867 •7939_01 -.9968708 .1Zq3OOO "*D36D690 -*lt6sqot -,7386388 •Q672721

*03_lqS9 .6713170 .7903039 ".eS7|sqo .1303987 **0799160 -*1560801 **7286936 .6679i73

7* 3, [O* 99•672 -*OO2O71q *679S939 07338|86 -.9711932 *17393sq -•|639129 -,23O28_2 -.7|27919 *6_Q6877

7, S* 10• $1.672 -.1918690 .720_869 ,67|8366 o.0093966 *3tOqSSS *,9986221 *.8699836 -.620129_ .8390399
7, 3• 10, $3.672 -*2781609 .6099969 *8162671 .•3312307 •9236|93 "•8931U89 -.9016139 -*_USS263 *1809682

7, 3. 10o 8S*672 -02778879 *9|792D6 *2898122
7, S. 10, 87.672 -,18_7390 •1797128 *1261188

7. 3• 10. 89,672 -*0298627 *9979088 *0689973

7. _• it. 1,672 ,0112326 *9982081 *DS07737

7, S, 11, 3.672 .0226989 *9977923 *063223|

?. 3• 11. 8.672 ,000670| ,_972277 ,O?q_?6

7. 3, i1. 7,672 *.0301682 *99889t| .D|88188

7, 3. I1• 9.672 -*0629926 •9922961 *1067082

7, 3* 61. 11.672 -.1077822 ,9682207 *13312i3

7. 3, I1. 13.672 -.1678832 .970038? •17_9168

; i; _I: 18•672 -...86,20736,0_2.,,_ _.2 •,,838,• 17.6. ..'--o6- .3030.
7. 3. I1. 19.673 -.302S789 *871639t *30S6073

*3371081 .3707679 -.8683836 -.89982D0 -*1999668 "*_1230_2
*I_D_198 _3D01178 -.879_e_3 -.8939779 .Q095996 -.SQb_Oq3

*esqq|_l *0979099 "*29q3886 -*2967898 ,08372S8 ".983_397

*9792921 *000900_ **ZQ2qOD| -*2D21903 *_sesSoA ".9778273

*9086866 "*0117063 "*|60387D o.1672368 *_661301 o._836969
_6397_S .013QQ70 ".18|2809 -.|8379Q6 *Q732683 "*9802906

.969153l .080OO98 "*2912686 o*2_97297 *_707995 -.9663_87

.9_99|03 *0998668 "*3279708 -.3388698 *079_828 "*9386918

,SesOq2O *|899809 -,91830]q -•9327618 •Q790612 -,89_qAiO

,||D_Tqq ,237108_ -,_3_68_6 -.8608679 ._3036_ -.NZOqOqD
*6329659 *39 S 66 -•6987597 -*7379809 -*U 99886 -*678299A
*q095688 *92_Z_65 -.OO9292D -,8689719 -,0_06880 -*98582Z8

*2759706 *9668723 ".OqllqOq -*9132003 -.1_92999 °.3791962

NAX|NUH LOAD FACTOR SECOND E_T 89

7. 3, l* 19.672 -.3028789 *8716391 *3|86073

?• 3. I• 21*672 ee2919636 *0807608 *373199q
7* 3* |* 23.672 ".2721738 *O983973 .3998|98

7, 3* I. 28.675 °*2363780 .9290098 .3098510

7. 3* t. 57.672 "*1696809 ,9886112 *3908696

7. 3• I* 29.A73 -*0896909 *9760315 .19|30|7

7. 3, I* 3i.672 ".0079823 *9839607 *i702063

7. 3* 11. 33*672 *08q9795 *9007961 *17J790J

7* 3. I1• 35•6?2 .t6q|sOS .8673673 .1832899

7* 3. It. 37.6?2 ,6697596 .9690923 .2D88881

7* 3. IS* 39*672 *1803309 .9632680 .2228_06

7. 3* It* qi.672 *i289966 .9633383 ,2388288

7* 3. 11. 93*675 .1Dq0821 .9630137 .zqOSSJO

7* 3* I1. _8.672 *D773D$6 .9620189 .2618208

7. 3* I1• 97.672 *0991682 *9600152 *2?$6|?2

7* 3* I1. 99.A72 ,0202963 *9868Dqs .290022|

7. 3* 16. S1.672 o,ooe691q ,9822809 ,3080_92
7. s. 11. 83,673 -.o393336 ,9963917 .3207681

?, 3. 11. $8,672 -,072786i ,83o62_ .3371807

7. 3, I1• 87,675 -.1078988 .9268995 ,3899292

7, 3. 11. 89.672 -,19381|6 ,9168116 .3728599

7, s. 12, 1,672 _,18|2697 ,9030899 •3693930

7, 3. 12, 3,8?2 -.2296939 ,O83539N ._O8176D

7. 3. 15. 8,672 -.3839897 .7925333 ,9792696

7, 3. 12, 7,672 **9966628 ,6028915 *62937|2

,27297D6 *9668723 -,8qllqD9 -.9132003 001992q9q ",37_1962

*3015679 *9897999 -*O380899 -*9U79023 -*lSl_qJ2 -.39790_6

*900i871 .q3isbq6 ",|009620 -,6780839 *.08208_q "•_7696_7
.S$781q8 *383319N *.7366_70 °.7988927 o.0069S02 -*6087972

*7127039 *5887779 °.6126380 -,6390886 *0716812 **7_8_708
*0160329 *1750028 ",qS|8396 -.9738989 .1313382 **0709882

*966|862 .0838197 *.2852297 -.25775i7 *|701673 "*_811168

.996D682 **0769053 "*OqlZqq$ **02667Dl .|7488_6 ".9838_32

*97191i3 "*1921016 *1389608 ,66O6926 .16581i8 -•9716316
.9677792 ".1907990 *18_$_88 *t90qqq8 •1763619 "*9687269

.9709628 °.1662528 .|$0|760 .|860982 .I_$NSSt -.9632622

*9799790 ".1661888 .1916760 ,|813988 .2106898 -*9608822

*9799926 -*1926958 *1926371 *i728_89 .22dS99A -.9880890

*9882729 "*1138872 *i278983 *|828190 .2qelo_S -,9866819

,996_383 -,08Q3382 ,1_29676 .12_9_1| ._818_3 -•98_7397

.9965980 *.0927279 .07f2205 ,0808387 *2878782 *.98_660

.9993101 -.0027987 .0370372 ,0361075 ,3082106 =.ebt_Q_i
,9991613 ,oq09oq3 .0D18927 -,O113769 *32DS_86 *,997187Q

,_98_39 | .0892036 -.D337_3| -._A17662 .3331888 -•9908397

,9877993 *1909180 -,0_79178 -.1123880 •392827_ -.9326812

,9760987 ,1933987 -,0991_29 -.|A29901 .3_9_6_2 -.9227112

,9608963 .2978039 *,126887D -,2|09388 ,381C383 -,9t22_0

.9|_771 ,327967_ -.189Q623 o,3QQ9|13 .33_3719 -*N931113

,6822980 .8898373 -,9329209 -,8221716 *18781_q -•76687U6

.tto8621 .7878998 **693299t -,860B393 -.28_2806 -•qq3usq7

7. 3. 12. 9.672 **9361993 *3969319 '8076039 0.S988168 .8939022 ".8882861 0.713197Q -.697_037 ".Uql]Oq3

7. _* 12. 11.672 *.2896886 .2972678 •818ODI0 .*9138738 .531832Q -,3332996 -.3120867 -.92622i2 *2119618

7. 3. 12. 13.672 *,1228602 *2988078 .9968082 o,992388D =*oSoSo81 ".1129796 *OlqS|lS -.98308_1 *3029821

7• 3* 12. 18.672 =*0718929 .3266119 *992929t °.9828826 ".18_0862 -*011|367 •16982i6 -.9270692 ,3392399

7. 3* 12. 17.672 **Q927072 *3qOeqoq •93289it !.978268A °*2063913 "*0290296 *1889829 -•eiqi3b2 *36099UO
7* 3• 62* _9.672 "_|16i362 .37QqA99 .9219608 **9787913 °.2188_08 -*O370631 ,teqOo02 -.9039819 .3e61037

7, 3, 12. 2|.672 -,I968323 ,3899839 *9093029 -,9720937 *.2271793 -,0893397 ,lS3q6qo *•89287_2 *qiiJoqO

7• 3, 62• 23,672 -.IS6Siqq ,8062018 ,i998097 -,9653|78 -,2997513 -,0901289 .1823|99 -•88Q3891 .9320688

7• 3. 62, 28,672 -,2289270 ,9229270 ,8778_78 *.9871763 -.2637021 -.1193000 ,i810261 -.8669208 .qo_qi|2
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TABLE X.- Continued

(f) Direction cosines - Concluded

TIME FROM L[FTOFF R 0 L L A X I _ P l T C M R X I S

DAY we MIN SEE L II L 21 L )l L 12 L |2

Y A _ A A | S

L 32 L 13 L 23

7, 3, 12, 27,672 -e2607791 ,NNSOINO ,8577N07 .,9q88qS6 -,281N836 -,183|138 ei70006q -,e511922 j8937q68

7, 3, 12, 29*672 -*2908968 ,R633191 *8370070 -*9N08022 "*2976282 ".1622_66 ,|739839 -*8387187 ,222869R

7, 3, 12Q 31,672 -*3290988 ,8200_37 *8131201 **929|323 **31831_ 6 -,1881179 *|622800 -*21786|2 *_S07719

7, 3, 12, 33,672 -*3757878 ,qeq06AN ,7880859 o.91260|q -,3881210 -*2202166 ,|608769 -,798R|U0 =2202282

7, 3, |2. 30.672 -*R|22828 *S|09807 *7539626 .,0920961 **366|727 -,2836000 *lbl60S6 -,7776993 *6|08812

7, 3, 12. 3?,672 -,NS7N9N7 *S_2N_OA .71909q2 -*8|3303R °*3601828 -,3001203 ,iozsq06 -,7729793 ,6262858

7, 3. 12. 39,672 -*6293027 ,ReS6n2N ,_067|70 .*7_632g3 "*2033N89 -.62|790Q -,1780699 -,82U2087 ,R922890

7, 3, t2, Nl*672 -,7806138 *_088370 ,3729962 -*3221q32 ,|279223 -,9280618 -,N992216 °*26298_0 *0781922

7, 3. 12, 83,672 -*80927Q7 ,$781716 ,1039162 ,2|90931 ,N618209 -,8093608 -,SNeeReR -*6726329 -,SOU/DO7

7* 3* 12, NS.672 -*6827922 *7278162 -*0682670 *6916279 *6|3N173 ",38|278! -,2308688 -,3072q68 -,921_0

7, 3* |_, _7,872 -*$328821 ,|82_n92 **0798961 ,2308062 ,2327270 ,|q20uAi ,1626719 *0093263 *,996636|

7, 3, ]2, 89,672 -*R876827 ,2729828 -,0021222 .798292i *8280223 ,399Q63D *3220_68 .182D982 -*9|22072

7, 3, 12. SI,672 -*gq99896 *8388633 ,0320218 *7690377 ,N892235 *RID9610 ,32_7800 ,2029886 -,9109800

TERMINATION OF AGC 2O10880[

7. 3, 12. 51,672 "*_N99896 *83_633 ,0320218 *7690377 ,889283_

7, 3. 12, 03*672 -*6022569 ,7925889 *073938q *786N57e *0328803

7, 3, 12. 55.672 -*6075952 *7871089 *0962806 *7160289 *0800293

7* 3* 12, $7,672 -.7009397 *7037600 ,1107819 *6838983 *6171309

7. 3. ]Z, $9.672 -*730N380 ,6693769 *13_0276 *8278q09 .630326_

7. 3* 13. 1,672 -*7270869 .630879R *iN70692 *628600_ .6203i81

7* 3* 13. 3,672 -.78703|7 .2971972 *1597186 *299882N *8671820

7* _* 13, 5=672 -.8|O2898 *_629_68 *1628886 02652727 *6778889

7, 3* 13, 7*672 -.8278589 *5336327 ,|728988 *2820q|2 *6816778

7. 3* ll* 9*272 -*8_712|N *5003337 ,170858| *SJq2Si6 *6873999

7. 3, 13, I1,672 -,2675880 ,N6326N6 *|7999q2 *8918188 *keqoqo0

7, 3. 13, 13,672 "*8828188 *8325903 *|830109 *qs5952N .8901|70

7, 3* 13. 15,872 "'8929_80 *R082198 *1297027 *R380338 129D299q

7, 3* 13. 17,672 -*9037672 *381889_ ,19)3008 *q|78607 *6967398

7, 3* 13, 1_,672 -*9171372 *30027_2 *1901723 *3893190 ,6820821

7, 3, 13. 21.672 -.9295190 .3i88578 *1802928 *36|6200 *687q_02

7* 3* 13. 23*672 -*9379009 .2939295 *18N2_81 *3926071 .7012071

70 3* _3. 25*672 -*9qq|_TO *2727_08 *18_D0|9 *3_76068 071_31_2

7, 3* 13. 27.67_ -*9022917 *286_212 *1800976 *3086098 *731||N?

7, 3* 13. 29*672 0*9A18136 *2187R_0 .1696228 *2736903 *7982207

7, 3. 13. 3J*672 -,9682837 ,1296695 ,1628789 *2N97713 ,7622178

7, 3, 13, 33,67_ -,9A98682 ,1788870 ,1209087 *2826099 *771831_

7, 3, ]3, 30,672 -.9703]65 *1721897 *1698133 *2396181 *7798_7D

7, 3, 13. 37,672 -*97892_N .1_197D2 *1620598 .2180709 .7910698

7* 3. 13. 39,672 -*9796391 *i296_00 ,1532992 .19_8620 .9825633

7. 3, 13. 91,67_ "*9819880 *1162166 *1q90238 *|2O3788 "8116U93

7* 3. ]3. 83._7_ "*98i1_77 *116960& *1S37889 .1830915 *817q969

7* 3, ]3. _5,672 -*9803788 *1178672 *1_80029 *18g9385 *8233168

7, 3, 13. 87*672 -.98296_2 *10372|2 ,[017193 *1693138 *8321576

7, 3. 13. N9,67_ -.986163_ ,08N7089 *182200R *|879032 *8913708

7. 3, 13. _1,672 -*986_631 *08_2212 *1q17N_7 ,1838166 *8_35_82
7. 3* 13. $3,672 -*98N2298 ,U930988 .1008]89 .1088939 .83899i_

7. 3. 13, _2,273 -*9q31129 -*0322282 *3291918 *2888012 "*_6_8522

7. 3, 13. 50*273 -*9837129 -*0322288

7, 3. 18, 5,273 -*9816028 *0032880

7* 3, 18* 1_,273 -*9897691 *0972872

7* 3* IN* 20,273 -,8908807 ,1093323

7, 3, IN, 30,273 -,9908683 *|118_|0

7* 3, 18. _5.273 -,9909688 ,|1|2828

7* 3* IN, _8*877 -,9909933 ,|111n09

DROGUE PARACHUTES DEPLOYMENT

*3291918 *2888012 "*_629552

*|8331_6 .,1829362 "*$37|366

*J0N8037 *0270632 *886N16_

*08116q5 *0_98997 *88S2092

,07S9228 *039131_ *7520670

,07N866e ,06_1215 -,0887706

,0787082 0,1323069 -,8988983

R_IN PARACHUTES DEPLOYMENT

• n787582 *.1323069 -,89eN983

,o796N78 ,120o872 ,6212722

• n78688o ,0326098 .76u219_

• 0786988 -,o982362 *,1986ooq

• 07N6896 -,|2390|7 -,_78238D

• 0786002 -*1230309 ".7|$2863

,079602! .,|1079_1 -,8N90663

• 0786018 -*029880_ ,N868290

• 0786220 ,lOB6606 *989387D

,07N6_38 *03798|3 *,3229|6_

5PLASHD08N

• 0786238 ,03798|_ ",3529165

• 07N6238 ,0379813 -.3229160

7, 3. 18. N8,N77 -.9909933 .1|l]n09

7, 3, ]5. 18,977 -,9913157 .1082636

7, 3, IS. _8,877 *.991_S09 *iD6D921

7* 3* tA* t8._77 ''9917802 '1Q39209

7* 3, 16, _8._77 -.9920003 *101789_

7* 3, 17. ]8,877 -,9922287 *O99_768

7, _. 17, 88,_77 -.9929_12 ,097_nN3

7, _* ]8, 18*877 -.9926_20 ,0902313

7, 3, 18. _8._77 -*9928281 ,0930_79

7, 3* ]9* 18,_77 -,993009_ ,_908883

7. 3. 19, IB,q77 "*9930598 "09D8883

7. 3. I 9 • 18.312 -,9930598 *09088 N3

*N109010 .3227860 *_529906 0*91898D0

*3985933 ,2760229 *296qq32 "*9191820

,3_83;03 ,2381537 ,3290979 -,91692_2

.38_1203 ,_U2_158 ,3019539 -,_|38691

,qu_1322 *|0_0183 ,3800911 "*9081822

*_26023_ ,|7gS988 ,91562qg -,89282_2

*_888628 ,|688388 .9902N_0 **_8_18_6

,8706_86 ,ISN5609 *8739036 -,8671785

*N919338 ,18_3870 ,bOOS518 -*_2328_9

*$|2857| *|336228 *$268880 -,8396301

,23N9281 ,1230989 *$208222 ",22_022

,200888R ,|132290 ,_7817|2 *,8|8883_

*$783788 *1u38iN2 ,_96901e -,790_90

,$990700 ,89NS027 ,6180002 *,780_7_9

,eiSTUIO ,0u_378_ *6387213 -,7686866

,6270731 ,0723509 ,6003838 -,7261868

,6289D60 ,028827| *6N92258 *°7_8686_

,6112203 7757

*6|08783 .0i87993 *6361977 -,77129/0

,6O93_70 *0028638 ,6277223 -.77893_l

,2971920 -,0108801 ,8189D99 -,78_3868

*2822863 -*022938U *6106612 -,791_782

*$788178 -*Q326957 .602_266 -,7970799

*2713829 -,08|7688 *2922q8N -*80_8012

,2629829 -,0899|78 ,58231O6 -*8118328

,S2S6g61 -,U_6J726 *$720_q2 "'6i/987_

*S880720 **0_18898 ,5639317 -.823_2O

*$36N3_ -*u66858Q *2052_87 -.8_9D190

.2280_93 -*Q71_833 *2887527 -,_35_895

.2199_87 -,8708_|8 ,$337793 -,8_2212i

*_17_N_6 -,077_2_9 *5308779 -,eN_89_9
,_20_288 -,0777_10 *_36|217 **uNO_29

,772063_ *16128N8 ,829|991 ,b8293_1

*772063N *IAI2989

-*823N188 ,00q2823

-.2318339 -,1800883

"*861320$ -0|222861

-,6582O18 -*13Qq720

,99392iO 01172219

-*818_723 ,U_OAbbl

*828|891 *5N29321

-,INIBU99 ,0378872

-*S23S668 -,8803887

*.8521619 -,983_1J2

-,6890963 -,7N98009

.9898i61 *08_7217

-,8185723 *OZO666J -*828693N ,9001013

,7733880 *037303D ,7760797 -.6292272

"*8881_80 -,12_S_68 -*6N02_31 "*7278_83

-.9700396 -,0862_37 -,97_52 ,2067608

-°7_776l 7 ",023690_ *,7_||968 °6817_03

"*6899099 ",_15|890 -,6917835 *7_1_68

",8863N9i -*Q5_7736 -,e879283 *N0696u0

-,898R889 -,i18g897 -*8897368 **NqU_217

,IUSSN|b -,06_D327 *|123Q23 -,99]bU88

,93R8_36 ,_113126 *9312383 ,387D122

,9398836 *1113126 .93|2303 *_N/U|_2

,9388836 ,1||3126 .93123D3 ,38701_2
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TABLE X.- Continued

TIME

SECONDS

(g) He_ing partakers

HEATING RAT[

CONVECTIV E RAD|ATIv [ TOTAL
BTUIFT SO-SIC DTU/FT SleS[C i1UIF1 SO*SIC

616931.680 1,9 ,O |,9

ATMOSPHERIC ENTRY

616931,A80 1.9 ,O 1,9

6IS933.680 2.$ ,O 2,$

616938,600 2,1 ,0 3,1

616937.670 3*7 ,0 3,?

616939.680 q*q ,0 q*q
616991.670 $,2 ,0 $,2

616993.680 6.1 ,0 6,1

616996.670 7,2 ,0 7,E

616997*600 Oeq ,O |*q

616999.6R0 9,9 ,O 9,9

616961.670 |1.6 ,0 1|.6
AIS963.600 13*q ,O 13*q

616966.670 15.6 ,0 1|.6

616987*6A0 18.9 ,q 19,3

A1$969.670 23.1 ,2 23,3

ENTER SoBAND COMMUNicATION

616989*670 23,1 ,2 |),3

616961*6|0 28*0 ,3 |$.3

416963,k_O 33,2 ,A ]3,7

615963*68G

616966.670

6LS967.680

615969*670

616971.600

616973.670
616976*68G

6169770670
6i_9T9.680

6i_qAIeAAO

618983,67Q

61_985*680
6iS987*670

616989.680

6IS99ie670
6t6993,b_O

616998.6R0

616997.670

616999*6_0

616001*670

6]6001*670
6160_3*680

61600S,670

6|60_7*6R0
616009*670

616011*670

616n11.670

616013*680

6L60tA*bTO

616n17.680

6160170680

6L6QI?*ATO

616021.680

616023.670
616026*6|0

616027,680

616029*670

N_AT LOAD

CONVECTIVE NAD|ATIV[

DTUIFT SQ.S[C oTUlYT SQ-S[C

TOTAL

DTUIFT SI-SEC

M6XI_OH

211*q

206.9

199.S

192.M
106*1

177.2

169.0

qI*7 263,7 7123,2 20|0*9 913901

39*2 263.7 7STG,O 2086,7 9666.7
27*q 293,6 ODoS*3 2198*| 1016_,9

22*7 239*! 0_33*q 2197.7 10"31.1

LOAO FACTOR FIRST ENTRY

22.7 239*1 Aq3_*q 2197.7 10631.1

19.1 226*0 6R30,8 2239*q I|U90.3

IS*9 216.q 9266,q _27_.3 DIS30*7

|3.6 _OA*O 9698,9 2303*6 I1932.0
11,8 L_7*0 I0026.0 3329*0 12369°9

10.3 i|7,q |U3A0*3 23_i*I 12739,3

9,0 178*O 1073b.9 2370*2 1310b.6

222*0

219.S
2tA-O

211,q

24902 I*l 298*3

296*2 I*A 296*7
366,3 2*q 368*7

ENTER C-lAND COMMUNICATION 8LACKOUT LOAD FACTOR • O,OS G

33*2 *6 ]]*7 3S6.3 2._ 338*7

38*6 1.1 ]9*8 q20*O q*l 932.1

99*9 2.1 qT*O S|l,q 7,$ bi8,6
S3*0 q*2 ]7.2 600,9 13.3 622*2

62,7 6,0 68*7 729*6 23*3 797,A

71.7 9,1 |0.8 069.3 3001 897.S

A0*9 12*q 93*3 1011.6 60*0 1071.6

91.O 16*1 107.9 1189*6 88,3 1272,7

102,0 2i,7 123.7 1378.2 i28,7 1_03.9

113.3 27*7 IqI*O 1695.6 |7$,q 176R,9
|2q,q 3q*S |SA,9 IA3I*l 237,2 2068*3

13_.9 MID6 |Tl*q 2091,6 213.S 2qOS,O

Iq?*3 99*9 1_?.3 337_*A qO_*T 2779*3

IS8.S 61.| 219.6 2680*q $13.2 3196.6

169,3 60.S 237*0 3000*2 696*0 $639,2
179.S 76*0 zsq,6 3_sT,Z 789._ _196*6

109.0 71.0 367*0 3726.O 993*0 qA63*A
197.S 79.S 277.D 9112*q 1100*8 32|3*2

209*8 TO_? 2|q*S qtLq*9 I260*_ $776,2

2|I*0 76*1 2|7*0 q930*R lql7*S 6390,3

MAXIMUM MINTING RATE

211,0 76.1 2|7*0 9930*8 19|7*6 63_R*)

216.3 69,0 28_.3 8368.3 1662,6 692_.9

220,1 63*0 283.1 $T99.9 1699*? ?qRo,6

222*3 SA*3 27|.6 6237,6 IAlq*O 8031.6

222*9 99*3 272,2 6AO3,1 i919.7 8602*7
222*0 91.7 263.? 712_,2 2U1_.9 9139.1

GUIDANCE INITIATE AT RDOT• -700 FT/SEC

|LACKOUT

• 0 *0 .0

9,3 ,0 q*3
9,9 *O 9.9

16.7 *0 16.7

29*0 *0 _q*o
3q*q *0 3qoq

qS*T *O qSeT

Sic9 *O Jl*9

79*6 *0 ?q*$

92*7 ,0 9_.7

IIq*l *O 119.1

139*I *0 139.1

|6800 *0 |6|*0

202*3 *6 2D2.9

2q902 I*_ 2_6.3

,0 *0 *0
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TABLE X.- Continued

TIME

SECONDS

(g) Heating parameters - Continued

MEATING RATE

CONVECTIVE NAOIATIVE

§TU/FT S_'_EC BTU/FT SO'$E C

MEAT LOA 0

TOTAL cONVECTIVE NADIATIVE TOTAL

BTU/fT Sg*SEC BTU/FT SO-SE C BTU/FT $_SEc BTU/FT 50°SEC

6160311680 163,3 8,i 171oN IlOb_,q 23|7,3 13qSS.7

616033oA70 IST_I 7,3 |6qoq 1|38BI6 2q02,6 13791.3

61_03So&|O I_lo9 6e6 |S|o& |1697,5 2NIa,A INll_ol

alan3Tt67D IN7.0 6QI |i$ol 11996,3 ZN29.3 I_N2b,6

616n_9ea|D Iq2o6 $o6 INBo3 122_5o9 2qN|.O 1_726t9

616N_I*60D 138,7 S,3 IqqoO 1_6/,2 2NSlo9 ISOIVo!

6160N3,670 I3Sl2 q,9 IqOo| 128_I°U Zq62,1 ISS03,1

6160q_,6Bn 132ol _6 |36o7 ¸ I_ubo3 2q71,6 |SS79,9

616_q7o670 129,3 _,_ |33t6 13369,6 2qaol6 158_uoz

6160NVoaB 0 126,8 _,1 I30o9 |_62So6 2N89°I I&liNo7

61605|°670 lZq°& q,O 128.& 13876°9 ZN97*Z 1637Ntl

6160$3J&8_ 122,S 3,8 126_3 Iql_q,U ZS&_,O 16628°9

_160SS.A70 12U,I 3,7 12_S 1_36;._ 2$1_oS IaQTY,_

6_6_s7°6_ 119,3 _,6 122e9 iq&07,s _si9,8 171z7,3

61_osq.680 118,0 so& |21o6 INa_q.B 2S27,0 1737I._

_]6_1°&70 11_,7 3,5 120o2 Is079o3 2S3N,0 17613o_

61_0_3°_@0 II_.Z 3,q llae6 ]_311,1 2SqU.V 178_2.0

616_6_,67D 113,6 3,N IIA.9 1_3?.v 2_1J! A_u_;oa

616n67o680 111,9 3,3 IIb.l I_76bo3 _N,q 18319,7

616_9._7_ i09,9 3,2 11311 IS987,2 _60,B |8_q_°u

616(171t_80 I07,9 3ol 110,9 I&2OS,O _67,1 IB7/2,1

61_ntS°6@_ In_,7 2,9 loll6 i6_|8o6 2bTJ,L 18991°6

_tanT_._7_ 10SOS _°_ |O&o3 16627,7 2S7B,8 192U6,S

_16_/7,_8n I01o2 2.7 103,9 1_2,_ 2SBN.3 19qla,&

616079,67D 98,7 _,_ 101,3 1703_,_ 2S89,_ 19621,/

616nel°AaO 96,N 2,N 9|o9 1722T°N ZSqN._ 191_l,_

6t6n_3,670 vN,3 Z,3 Vao6 17NIB,I 2_99,1 20017,2

616D_S,_80 91.8 2,2 9qoo 17_uqoo 2&O_,A 20201o6

61_D87,_80 19Q2 _,1 91,2 1771N°9 Z607o9 _03_2.B

616_89,_0 16,S 1.9 ea°N 17960,6 2611°9 _0s7_°_

61_91°6B0 _3,7 l._ BS*S ]_ISOoB 261S,7 _07q6._

_1_9_,_ 78.0 _,6 79,6 ]_,_ Z_22,_ _lQ76,a

_16_97.67[_ 7_o2 Io_ 76,7 1_6,_7o5 _6_,6 _12J_.l

616_99,_8_ 72oq I°N 73,6 _7S_,! Z6_8°5 _1_83,6

61_1UI,670 69_7 1,3 70,9 18897,1 _631,2 21S28.3

_I61U7,_TD _Z.9 l,O 62.9 1929|,3 Z&3_,2 219Z9._

_l_l;_,_Tn S7,2 ,9 S8.D 19_29.2 26NZoU _21;1.3

61611So_7D 52.8 ,8 _3,6 197_9,U _6_°_ _239N,3

EXIT C-BAND COMMUNICATIO_ RLAC_OUT

_1_11_.6_ _°9 ,7 q?,6 199_2o3 26_8,2 _26U_°_

b]a123._aD W_°3 ,6 NS.9 _Dl_Oo6 26_b.6 _2791,2

616125°67D _3°7 ,_ NN,2 2U229.6 Z651,8 2_8_A°_

_16127°_8D N2,1 _S _2.& 2031S,N 2aS2°& _ZVAa,2

• 1612V°_7_ WO°6 ,$ ql._ ZO398,2 2653._ _SUb21O
616131.6B 0 _q,3 oS 39, 20N7N.] 26SNt7 _31_,_

616133.670 3B,O oN 3_,q _OSbS,3 2_S$t_ _2|O.9

61613So610 }6,7 ,q }7,1 20629o9 2&Sa,S 23286._

_6137,680 35,S oN 3_,9 _07U2,1 2667,3 _33S9.N

61_13v,67_ 3_°S .N 3q.9 _77_,1 26S_.1 _3_3U,2

EXIT S-_ANO COmmUNICATION _*_ACKUUI

_1_39._7Q 3_.5 .N 3No9 20772,I 26_B.I _3_30,2

_l_L_3.67u 32,_ oN 32,a 2_9_.U 2_9°5 _366_°_

6161_S,_ 31,6 ,3 32,0 2097u,1 _66U,2 _3630.3

61_t_7.67n 3O,8 .3 31,I _1_32.S _660o9 _3_93,3

6161_1,6_n Z9,3 ,3 29,6 _IIb2,6 266212 _381q,8

616_,_70 _8.? ,3 _9o0 21210.6 2662,8 _e7_,_

6161_,6B0 2B,I ,3 2B,N _12o7Q_ _663,_ Z39_,7

616_S7,670 27.S ,3 27_8 _|323,0 266_,9 _39U6,9

_1_1_9._0 27,0 ,3 27,3 _I377jS Z66_.b _qOS2._

_]_1_3,_80 2_,1 .3 26_3 21N_3.6 266b.6 _1N9,2

61616S,680 _$o7 .3 2S,9 ZI_°3 _66°2 _U|,S

_}61_,670 2S.3 ,3 2S°5 21_86,3 2666,7 _N2_3,0

6161_._80 2_,9 .3 2S.2 21636,$ _667,2 Z_3_3o7

_16_71,670 2No6 ,3 2_°9 21686oU 2_7o7 _N3_.B

_t617_,670 2N,I ,3 2q_3 ZI783._ 266B.8 2_2o2
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TABLE X.- Continued

TIN(

SECONDS

616177*680

616179*670

616181*6|0
616183*680

616i8S*670
616187*680

616189*670

616191*680
616193*678

616|95*680

616197*680

616199*670

616201*680

616203*670

6162050680

616207*670

616209.68Q

616211*680
616213*670

61621g,680

616217*670

616219*680

616221*670

616223*680

616225*670

616227*680
616229*680

616231*670
6162330680

61623S0670
616237*680

616239*670

6162qle680
6162_3.680

616285.670
6i6287*680

6i62N9.670

616251*680

616253*670

616255*680
616207.670

616259.670

616261*680

616263*670

6162650680
616267*670

616269*680

616271.670

616275*680

61627S.680

6|627Te670

61627R*680

616279*680

6162_1*670

616283*68Q

616285*67 O

6t6287*680

616289*680

6i6291.670

616293*680
6]6295*670

616297.680

616299*670
616301*680

616303*670
6i6305*670

616307*680

616309*678

616311*680

616313*670

616315*680
616317*670

616319*680
6163210680

6|6323*670

(g) Heoting parameters - Continued

HEATING RAT[

CONV(CTIV[ RADIAYlV[ TOTMk

STU/FY Sl-SEC oTU/FT SeoS[C |TU/FT SO-SEC

23,9 *2 2q,I

23*7 ,2 23*9

23.5 ,2 23*0

22.q ,2 2]e6

25*3 *Z 22e0

23*2 *2 23*8
23.1 *2 2208

22.1 ,2 22*3"
23,1 ,2 23*3

23.1 ,2 23.3

23*1 *2 2108

2302 .2 23*q
23*3 02 23*5

23*q *2 22*7

23*6 02 23.8

23,8 *2 2800

2q*0 ,Z 2q*2

2802 *2 2800
2q*5 *2 28*7

Zq*8 *2 25o0

25.1 *2 25.3

25*q *2 2507
25o8 02 26*0

2602 *2 z6*q

Z6.6 e2 26*8

25.9 *2 2Y,2
2Teq *2 27.5

27*5 '3 28.0

25*2 *3 28o5

28*6 03 2809

29*0 .3 29*3

2908 .5 29.7

29.8 ,3 30*2

3002 *3 30o6

30*6 .q 30o9

30*9 .8 3103

5|*1 *D 3101
3102 .0 31.2

31oi *0 3lel
3l*O *O 3100

30.7 *0 30.7

30.3 *O 30*3
29.8 *0 28*8

29*2 .0 2902

28.q .0 zS*q
27*5 *D 27*5

26*5 *O 2605

25.3 *O 25,3

2_.0 *0 28*0
22.6 .I 22.6

21*1 .0 21.1

19o5 *0 19*5

MAXIHUM LOAD FACTOR SECOND

19,5 ,O 19,5

17.9 *0 17.9
16.3 ,0 1603

Iqol *O lq*8

13.3 *0 13,3

IZoO .0 12,0

10.8 00 1008
9.7 ,0 9.7
8 * 8 ,0 8,8

7.8 *0 7*9

7.2 *O 7*2
6.5 *0 6,5

5.9 *0 5.9
5*q *0 5*q

q*9 *0 q.9

qeq *0 qeq

q*o tO q.o

3.5 .D 306

3,2 *D 3.2
2.8 .O 2.1

2,S ,O Z,S

2,2 .O 2.2
1,9 *O 1.9

ENTRY

NEAT LOAD

CONV£CTIV[ RADIATIV[ TOTAL

ITU/FT SioS[c B TU/FT Sl"S[c 8TU/FT SQoSEC

21821,9 2669.2 28500*7

2187900 2669,7 28588*7

21926,1 2670,2 28096.9

21873.O 2670,7 29693,?

220|9,7 2671.2 28690.8

22066.1 2671.7 2_787.8
22112,R 2672,1 28759,5

22158.6 2672,6 28831.2
22208,7 2673*0 Z8877,8

22250.9 2673,0 28928,q

22297,1 2673*9 29971,0

22382.q 267q*q 25017.8
22389.9 2679*8 25069.7

22836.6 2675,3 251|1.9

22882,6 2675.7 25159*q

22531,0 2676,2 25207,2

22570,5 2676.6 25255,q

2262?,0 2677.0 25308,0

22675.? 2677,S 25353,2

22?25.0 2677,9 25802,9

22778,9 2678,9 20_53.3

22820,9 2678,8 25509*2

22876,6 2679,3 25550,R

22928.6 2679.? 25608.3

2298i,3 2680,2 25661,5

23038,5 2650,7 25715,5
22089.1 268i.2 25770,3

23188,3 265|.7 25825,9

25200,3 2652.2 25882._

23257.1 2652,7 25939,8

23319,7 2683,3 25998,0

23373.2 2683,9 26057,1

23832.9 2688.5 _6i16.9

23892,5 2685.2 26177,7

23553.3 2685.9 2623g.2

23618,7 2686,7 2630i,q

236?6.6 2686.8 26363.9

23738.8 2686.8 26825.6

23801,1 2686*8 26887,8

23063,2 2686.8 26589.9

23928,9 2686.8 26611,?

2]986.0 2686.8 26672,8

28086.2 2686.8 26732,9

28105,2 2686.5 26791,9

28162,7 2686,8 26889,5
28218,6 2686,8 26905.3

28272.5 2686,8 26959,3

_8328.3 2686,8 270|1,D

2_373,6 2686.8 27060*3

2_820.2 2686,8 27107.D

28863,9 2686.8 27150,7

28508,5 2656*8 27191*3

2qbDq,S 2686.8 27191,3

2qSql.9 2686*8 2722N*7
28576,1 2686.8 27262.9

28687,1 2686,8 27293*9

28635.2 2686,8 27322*D
2_660.5 2686*8 27397,3

286i3*3 2686.8 27370.0
28703*8 2686*8 27390,5

28722.3 268608 27889*0

28738*9 2686,8 27825*7

2qTsq*J 2686*8 27880.8

28767.8 2686*8 278_q*5

28780.2 2686*8 27867,0

28791.S 2686.8 27878.3

28801.7 2686,8 27986,5

28810.9 2686,8 27897,7

2_819.3 2686*8 27506,0

28826.8 2686.8 27513*5

2N033.S 2686.8 27520,2

28539,9 2686.8 27526*2

28888*7 2686*8 27531.5

28889.9 2686*8 27536*2

28853.6 2686*8 27580*3
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TABLE X.- Continued

TIME

sECONOs

61632S.680

6|6327*670

6i632V*6aO

616331*670

616333o680

61633_,6a0

616337,670

616339t680

6ib3ql*670

616Jq3g6en

6i63qs.67o

6163qTIARO

6163_9,&70

_i6351.6|0

616363,6|0

61635_o670

6163S7,680

h_6_Sg,ATn

61b_61,6RO

616_63.670

6tA36_l_O0

6ib367.A$O

61636R°6TO

61637i*6RO

616371,_8n

616373,67o

blb37S,68D

616_77,670

616379,680

61A3RI°6_O

6163_,670

616385,680

AIA387,670

blA_R9,680

61639],670

6163_3,6eo

_16_9s°67o

_]_397o_en

_163q9,68_

_l_ol,ATn

_1_03,680

6|6_OS,A?O

616_07,A80

616_09,670

616_11,6eo

AI6_1316|O

61_15.670

_16_7,600

AiA_t_.ATO

_16_Z]°680

AI_23°ATO

6i6R25,_0

A16_27°670

_16_29,A70

_i_33oA70

bl6_5_°283

b16_6_,280

bl6_7_,ZeO

AIA_RA,_80

_18°_80

616_R°_AO

6166_|°_00

616_3e.qRo

616668._8o

616698,_8o

6|6728,_0o

616T_8,_80

6|6758,_00

61_7Se,32O

(q) Heating parameters - Concluded

HEATING RATE

CONVECTIVE RADIATIVE

BTUIFT SQ-qEC OTU/FT SO=SEE

NEAT LOAD

TOTAL CONVECTIVE RADIATIVE TOTAL

OTUIFT SO*sEE ETU/FT S|'gEC 8TU/FT So'SEE BTU/FT SO*SO C

i.7

J,i

1.3

1.1

I,O

,9

,7

,b

,i

,S

,q

,q

,3

.3

,Z

.2

.2

,Z

,|

.!

=1

°l

°i

°1

,0 1,7

eO InS

*O 1,3

,0 1,1

,0 leo

,O ,9

,O ,7

,O =6

*O .6

*0 oS

=0 °q

,0 ,q

,D ,3

*0 *3

,O o2

*0 ,2

,0 ,2

.0 ,2

.0 .1

,O .1

,0 ,1

,0 ol

,O ,!

°O ,I

TERMINATION OF AGE _UIOANEE

°1 ,0 ,|

°! .O *!

°| ,0 .1

.1 .O ,1

*0 .0 on
°0 °0 *0

,0 ,n ,0

°n °O ,o

°0 =o °0

°0 .O .0

,0 °n °0

°0 °0 ,0

,0 .0 .O

,0 ,0 ,0

,0 .0 ,0

°0 ,0 .0

.0 io io

,O ,0 ,0

,0 ,0 to

°0 .o =0

,0 ,o on

,0 ,o tO

,O .0 ,0

,O ,0 ,O

,O ,0 ,0

,O ,O ,0

,0 ,0 °0

°0 =O =0

,0 ,0 ,0

,u ,0 ,O

,O ,0 °O

°0 °0 ,0

°0 °0 °0

_ROGUE PROAc_uTEs DEPLOIr_ENT

on ,0 °0

,0 ,O .0

,0 °0 °0

,_ ,0 *0• _0 tO

,0 ,0 ,O

°0 °0 tO

MAIN _ARAEMUTES oEPLOYME NT

°0 ,0 ,0

°0 ,0 tO

°O ,0 tO

°0 ,0 tO

tO =O .O

,O ,0 tO

°O °0 .0

*O tO tO

,O tO ,O

,0 ,O tO

SPLASHDOWN

tO ,0 .0

*O tO ,U

ZNaS7t2 26JAeO 27S_*0

zq860eq ZAOAtJ 47_q7*2

2q06_,_ 2686,0 27S_0t0

_q865.7 260610 Z75_2._

2N|67,0 2686t| _7_,S

2NR691A _AR6tR ZT_6tq

2qRTi°_ 2606*0 _TibO*O

_qR7Z°b ZAO61e _75_9.3

2NAT_,e ZAR6,8 _7S6U,5

2qRTq,O _&eA,e _1_A1.6

_N87_°7 _68&,R ZT_A_,S

ZNR76.S Z_86,8 _766_,3

ZN877*_ Z_86,a ZlSA_.9

2NR77°8 Z6aA.| 2756_b

_E78_3 Z686*a _756$°0

2Ne7_=7 _A86,8 _TSA_._

zNe79,1 2606,8 2756b°9

_q879,q 2606.8 ZT_A.2

_N07917 2606.8 _/b_°_

_qR|O,O ZA86o8 47_66,7

_q|EO,_ _6J6.8 _7_67°D

_qORO,q Z686*R _7_67.2

2q_RO=6 _A86°8 27_67*3

2qA|u,7 ZA06°a 27_67,5

_RBU*7 _68618 _?b67,S

_NRRU,9 Z686°8 _7S67°6

_qoel,o 268&,8 27_A7,0

2_88_,i 26_A,8 _7S67o9

2qOOI,2 Z6RA,8 _7S68°0

2_881°_ Z686.R _7568,i

2NeRi,q _6e_,8 _7_68,2

2qORit_ 26RA,R 27S61.2

_qRIl°6 2686,& 27S60°3

_eRI,6 _686°8 _7_68,R

2NRR|=7 2686°8 27S_°_

2N881,8 _60A°O _7S6_._

2N88i,0 2A86°8 27668°6

2NRRlo9 2686,8 2766_,6

2NR81,9 Z6R6,_ _7S_8,7

2q88_,0 26R6°8 _7S68,7

_HBOZ,| _6BA,8 _7_6_,8

2NRRZ,! 26_6,e Z1_6_,9

_NROZIl 2686,8 _7S6_°9

2N88_,_ _6|6,t _TSAR,9

ZNO8_._ 26|6,1 27S69°0

2q|RZ,2 2AO6tE 27S69°d

2q88_,_ 268b°8 _TbRR°O

2NaI_t3 2606,8 27S69.!

2Nee2,_ 2ARb,8 _7569°1

2NR8_°3 2686,8 27_67,|

2RBez,_ 2686.8 _7_69°|

2_88_,q 2686,d 27s6_o2

2NRaZ°_ Z886°0 27SA9,2

2_8e2,_ 268A°8 _7569,2

2NR&2°_ 26e6,_ _7_6¥.2

2N882.S 268b°§ 27_A9°2

_8_°5 ZAD6,U 27_6_°2

2N8821S 2686,8 27_6_°3

Z_882t& 26B6°8 27S69,3

2NRe2°6 2686._ ZI567°3

Z_Re_I6 26R6,8 Z7s_9,3

2NRez°6 Z686,8 27_69t3

2q$e_,6 26eA°8 27S69,3

ZR8_2,6 26eb*R _7669°3

2N88_°6 268618 27S69°_

2Ne82°6 Z68_,8 _7569,_

2q8|_.6 268R,8 27669°_

2NaR2.6 _68R,B 27bA_°_

2N88Z°6 268b.8 ZTS69._

2qRR_ob 2686,_ _7_691_

_NRe_t6 2686°_ _/bA?l_

_RI82,6 _6_6°R 27_69,_

2NAb2,6 2686,e 27569°q

_N88_,6 2686.8 Z7_69,_
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TABLE X.- Continued

TIME

SECONDS

6|$931.680

61S931.680

61S933.680

61G93S.610

6iS937.670

6iS939.680

6159q1.670

61S9q3.680

61S9_S.670

6iS9q7.600

61S9q9,680

6199S1.670

61S9S3.6G0
61S9SS.670

6189S7*610

6159S9.610

61S9$9.670

61S96Ie600

61S963*600

6iS963o680

6i896S.670

6iS9670680

6]5969*670

615971*680

615973*&70

61S975*680

6IS977.670

61S979*6D0

61S9810680

61S983*670

6iS98S.680

615987e6TO

6|g9090600

61599J*670

619993*600

6|S99B*68Q

61S997*670

6|$999e600

6iAOUI*6?O

616001eA?O

616003068D
6i600S*670

A16007e680

616009*670

6160|11670

61601i*670

636013*680

6iAqige670

616U17*680

6|6017*680

6160190670

616021*680

616DZ3e670

6t602go680

616027,680

616D29°670

(h) Aerodynamic and guidance parameters

ALTITUDE

FEET N*MI*

RiCH DYNAMIC RCS ROLL

NUflI[R PRESSURE FUEL cONRANo

LS/D8 FT pOUNDS DEGREES

qoooqo*o 6SOON 39o2 ,O .0 ,DO

8TNOSPNER|C ENTRY

qOOOqO*O AS.OR ]9*2 tO *O *UD

392197*Z 6q,ss 39*3 *0 *Z *DO

_1qq63.3 63,27 29.3 *0 *2 *DO

3768R6.S 62,02 29*3 .1 .3 *OO

$693q7.8 60,79 29.3 .I .3 ,O0

361967*3 S9,87 29e2 .i .3 eOO

3Sq7oq*o 58,28 $9*3 *Z .3 *00

3q?SAO*O ST*ZO 29,] *2 *3 *OO

3q0B3S.3 $6.0q 39.3 .3 .2 *00

233620.6 Sq.91 29.2 *q .2 *DO

3268q1.1 $3,79 $9*3 *6 .3 *OO

320172*9 $2,69 39.3 *9 *3 ,OO

21362q.6 $1.63 39,2 1.3 .3 *OO

30719S.9 SO,S6 39.2 1*O ,q .00

300181.q NO,G2 39,$ Z*6 *q *O0

ENTER S-80ND COmMUNIcATION BLACKOUT

300888*q qges2 29e3 2,6

29q70|.7 qJoSO 39*3 3*0

288637*2 qTeDO 39.3 S*3

ENTER CeoAND COMMUNICATION OLACKOUT

208637*2 q7.sO 29*3

20269S,9 q6.$3 39,3

276879.q qS*S7 29*3

271189*2 qq,63 29.3

26S620*2 q3,72 39,3

260199*Z q2,82 29*Z

2sq906*S ql,OS 2SoS

Zq97S3.8 ql,lO 37*8

z_q7qs*8 qO*20 37*3

239889*3 39,q8 36*6

23819|*3 38,71 26el

338659*8 37,96 3S*6

226303*3 37*2q 38*0

223133e0 36,D6 3q*6

ZI6186*5 3S.90 2q.1

21q388.3 3S,30 33,6

210838*0 3qeTo 33.1

207SITo6 3q,|s 3S.7

20qq38*6 33.6S 33*2

201610.3 33.18 21*0

NORINU_ NONTIN8 NAT[

201610,2 33,I8 31,8

1990q2*8 32,76 31,8

1967qq.6 32,38 31.1

19_72203 3ZOOS 30,8

19298U*3 31,76 30*q

191521.1 310S2 30ol

*q *00

*q *00

*q *DO

LOAD FACTOR I O*OS 8

8o3 ,q *OO

7*q *S "1S020

IO*3 *6 *IS*20

lq*J *6 -IS*2O

1903 *6 -18,20

26*0 .6 -IS*ZO

33,S 06 *1S.20

q2*6 *7 °IS,2O

S3,q .7 -15.20

66*0 e7 "10*20

oo*q *7 *lS*2O

96*8 .7 -IG,2O

lii*l *7 -IS*2O

13S.2 ,7 °15020

|Dies 07 *|8.2D

179.6 ,7 *IS*2O

203*3 *7 "IG*2O

3Z7*q .7 *IS*2D

2S1.3 *7 *IS*2O

27q.3 07 "IS*2O

191521*1 31,52 30.1 366*7 ,8 01S,20

1903qq.0 31,33 29.7 375,1 *1 -IS*ZU

189qq8*8 31,18 29oR 379,S 08 -ISeZO

188820.1 31,08 29*0 37909 *8 "IS*ZO

MAXIMUM LOAD FACTOR FIRST ENTRY

IiilZl*l 31,00 29*0 379,9 *8 */S*2U

108q76.1 31,02 21.7 376,q *8 "lS._O

188383*3 31,00 2s*q 369*q *9 "36*GO

186S28*q 31.03 Ze*l 359*2 1*3 "7808q

101910.1 31,09 27*| 3q6*8 I07 -116*32

IB9q7q*q 31°18 Z7*S 332*7 200 "IAq*OD

190116.1 31,29 27*3 31B*q 2*2 "I6q*8O

GUIDANCE INIT|JTE AT ROOT • -700 FT/SEC

27q*3 ,7 "IG*20

297*7 ,8 "|S*ZO

319.q *8 °IS,2U

331.S *G "tS*_O

3sq.q .0 "1_.20

366._ *1 °1S.20



TIME

SECONDS

6160310600

616033*6T0

61603S*6|0

6160370670
616039*A80

61609|,6|0
616093*670

61609B0600

6160970670

616nqg*6BO

616nSI0670

616083*680

6160850610

61608?06|0

616089*A80

6160610670
616n630680

_16_68,670

616067,680
616D690670

616071,600

616073,680

6160780670

616077,680

616079,670

6160810610
616083o670
AI608S*6JO

6160e7,6|0

616089*6?0

616091.680

616093,670

616098,680

_16o97,670

6160990680

6i6101.610
616103,680

616105,600

616107,670

616109,600

616111,670
636113o680

6161180670

6]61150670

6J6117,600
6|61190680

61612i,670

616123,660

616J28,670

616127,600

6161290670
616131,680

616133*670

616138o670

616137,680

616139,670

6J6139,670

6t6191,680

6i6193,670

616195,680
616197,670

616199,680

616151,680

616183,670

616188,68u

616387,670

6j6i89,680

616161.670
616163,680

616168*680
616167*6?0

616169*680

616171,670
6i6173*680

616i78,670
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TABLE X.- Continued

(h) Aerodynamic and guidance parameters - Continued

ALTITUDE

FEET N,M|,

nAC M DYNAM|C RCS RoLL

nuM|[a PRESSURE FUEL connAnD
Li/SQ FT POUNDS D[GR£[S

19073$05 31.39 27,0 30502 Z*6 -16q*Bo

19126309 3|098 2608 293*8 302 "|BqeBO

19167906 31,5B 2606 28901 30B -169*00

I9198309 31.60 26*3 276*0 3*5 *|69080

|9218001 31,A3 2601 269*3 305 "iBq*BO

19227006 31.69 2509 25308 305 "|Aq*BO
19225609 3|.69 2£.7 25906 3,6 "169,00

19213709 31,62 250B 28609 ]06 *16q*BO

19191309 31,88 3503 359*2 306 -IAN*BD

19|58309 31,53 35,0 Z$30| 306 °|69000

|911q501 $1,96 3008 35300 306 "155020

190591,j 3|,37 30.6 25309 3o0 "133.10

18999009 31,36 3q*3 355,7 q*0 "1|6003

189109*6 31.IN 3901 258.q 902 °100.70 "
1803N90q 31,00 23.9 361.8 q,Z *86*07

187968*9 30.85 23*6 365,5 q*2 -75o97

|86585.1 30,71 23*q 36903 N02 -67092

1887qi*6 30,57 33ol 372,q q*7 -68,6D

I8996306 30,qq 3209 37909 909 160.52

IBq2BI,6 30,32 22o7 276,6 q,9 -73*38

10360201 30032 2209 377,5 5,0 -70,A9

183007,9 30,12 22*2 277,9 5,0 -89010

|029g709 30,03 21,9 27707 501 -09009

181938*1 29,99 2|07 3770J 501 -93.12

181932,2 29086 21,q 376*q 509 *DO

IBDg$q*q 29,78 3|,2 37506 601 ,OO

1|092109 29,70 2|,0 £790_ 5.3 *00
10012909 39,68 30,7 27108 603 1|o20

179909.9 2906I 300_ 26802 6,9 1£,20

179006,9 39,$9 30,2 Z63*N 7,2 1£020

179027,2 29060 20,1 35707 7,2 IB,2D

179958,7 29,62 1909 351,1 7,2 15.20

180193oN 29,66 1907 39319 702 15.20

100529*2 29,71 190B 23602 7,3 15020

I00993,2 39070 1903 330,1 703 15.2U

101999*2 29,86 19,1 219,7 7,3 15.20
18202009 39,96 19,O 21101 709 26053

i82666*q 30,06 1000 30205 700 33019

10337307 3D.18 18,7 193,9 7,8 3B*73

189132,7 30030 1|,5 JBB,S 705 39*86

109939,7 3O,qq 1809 17702 7,B 30,32

10B769,9 30,57 18,3 16902 7,7 20.2U

I86631,9 30,72 10,1 |610q 708 IB*ZO

ExIT C-BAND COMHUnlcATION BLACKOUT

186631*9 30,72 [801 161,q 708 1_020

107518,2 30086 IBeO lbqoD 708 17091

188928*9 31001 1709 19608 7o9 29091

I89362.7 31.11 JTeB I9000 BeD 30073

19031509 31032 J707 1330q 801 3508N

I912&2.7 31,98 |TeA 137*1 002 NOteS
I9225009 31069 JTeB 13101 8*Z qqe2U

1932350q 31o80 170£ ||505 802 q7°?q
199206°7 31,96 17,q 11002 8*2 50°69

J95165°2 32,12 I703 105*2 802 53°19

19510309 32,27 1702 10008 802 85033

1970i7*9 32,q2 17*2 96*2 Be2 5?*Iq

19790007 32°57 17,1 9202 8*2 58*68

EXIT 5"BAND COMMUNIcATZON BLACKOUT

197900,7 32,57 17.1 92*2 8*2 58068
I9079809 32071 I701 8605 8*3 6uouq

199587°7 32089 1700 8501 609 61025

20032609 32°97 |609 82,0 B*q 62039
201Ugqo7 33,09 16,9 79.1 8*q 63°62

201790*9 33,20 I608 76,_ B°q 69*93
202389*9 33,31 I6.8 79,1 8,q 66*25

202989*q 33,ql 16o0 72°0 809 67*69
203Bq007 33,50 |A°7 70°! 8°q 69009

20908109 33.88 1607 60*3 0,q 10,88

20qSlT*q 33,66 16°6 66*7 U*q 73°11

209936*2 33,73 1606 6B03 009 73069

20830A*7 33,79 1606 6q°D 0*q 7B*20
205627*q 33,09 1605 62,0 8*q 76*68

20B896,9 33009 |608 6108 6*q 78*20

206113*7 33092 1609 61°0 8*q ?9*AZ

206276*7 33°9B 16.9 60.3 0*q 8i*UB

20638q0q 33097 I603 S9*6 0°q u2,79

206935*7 33,9? 1603 59.2 8*q 8q°72



TIME

SECONDS

6161770680

616179e670

616181e680

616183*680

61618_e67D

6161870690

616189o670

616191o680

6161930670

61619Se68Q

6161970680

616199*670

616Z010680

616203*670

6162080680

616207*670

6162090680

616211*680
616213*670

6162050680

616217*670

616219*680

616221*670

616223*680

6162280670

616227*680

6t622qo6RO

6162310670

6162330600

6162380670

h162370680

6162390670

6167_1°680

616293*680

6]6298*670

6162_70680

6162_9*670

616281o680

6162830670

616288°680

616287*670

6162590670

616261*680

6J6263*670

6162680680

6162670670

616269*680

6162710670

6162730680

616278*680

616277e670

6162790680

6162790680

6162810670

616283068n

6162850670

606267*&80

616289*680

616291*670

616293*680

616298*670

6162970680

616299*670

6163010690

6163030670

6163050670

616307e680

6i63090670

6163110680

6163130670

6163150680

6163J70670

6163190680

616321*680

616323*670
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TABLE X,- Continued

(h) Aerodynamic and guidance parameters - Continued

ALTITUOE

FEET NeMI*

H&CH DYNAMIC RCS NOLL

NUNiEN PRESSURE FUEL COHNAND

L|/SQ FT FOUNOS D[|R[[S

206929*7 33,97 J6e) O8*8 809 06087

206369*2 33=96 1602 J106 I*q 80039

206238*9 ]3,9q 16.1 S|*S 2*9 90.15

206082,7 33,91 |801 $8.6 8*q 91.82

208809*2 33*87 16*0 Sl*7 8*q 93*99

205991*7 ]$*82 16.0 _9.1 8.9 99*99
20$118,9 $3,76 i_09 89 S

* o*q 96*98

209672,9 33,60 IS*| 60.1 8o9 97,87

20916309 33,60 i_.8 6008 2.9 99.21

203886,9 33081 11.7 61*7 8._ JO0*qi

202939*9 33,q0 |_.6 62*8 R*q 101.87

20222_*q 33.28 lU*6 69.0 0.9 102.86

201939*? 33,18 IO*S 6_*q 8*9 105.99

200873*q 33.01 1SiR 6702 8*q I09*20

199637*7 32,96 1503 6901 8*q 109.80

198626*0 32,69 IS03 71.2 R*q 108.17

197837*8 32081 IS*2 75.7 8,9 108.38
196570,0 32032
19S122*9 32,11 J_ 76*q *_779._ |:| t80.1o
193798*2 31,89 1909 8208 8.S 10q*71

19238707 31.66 1q*9 86*S 8.S 109*07

190999*8 31.92 Jqe8 90.8 808 103.38

18933200 31016 Iqe7 9JeO 8*8 102*95

187688*0 30,89 I906 10000 8o8 101.32

18898807 30,60 Jqoq |oJoq 805 100.07

leqlsqe7 30,31 1q,2 |lie) 8,6 98060

182273,0 30,00 19*2 1|7,7 806 960|S

18021802 29,68 1901 J|qe| 806 99e98

178282,J 29,39 Iq*O J2teq |*6 92,88

17617800 29000 1208 19007 806 90,99

17900907 28069 1307 199*7 8*6 87*99

171766.S 28,27 13.8 189.9 806 88*29

169967*7 27089 13*q 17006 806 82082

16711900 27*50 1303 182.7 8*6 79096

16971102 27011 12.1 198.8 806 77*S1

162267*7 26.71 13*0 209*7 8*6 79*88

189791,0 26.30 1208 229*9 8*9 "72*10

187298.8 2g,89 12.6 239*0 906 "69*23

189892*0 28,98 1209 2_b*_ 9e8 "62033

152976*0 28.09 12.3 272*2 9*9 -72.12

15020707 2q.72 12*1 288*8 10.3 -78011

19799908 29,36 11.9 3090q 10,8 "81028

198789.S 23099 1107 320*3 11.2 079e3q

193878,8 23063 IIoS 336*9 11.3 -79*Sl

191399.0 23026 1102 38206 I1.S -68*88

13911808 22090 1100 36806 11*6 -62068

136903*8 22083 10*7 38309 I1*6 -86089

139730*7 22*17 IOoS 397,9 11*6 "62*96

13262902 21,83 10*2 ' q09*8 1109 "18.20

13063608 21080 909 91|*7 11*9 "1S*20

12080000 21020 906 922¢0 11.9 _1S.20

127152.S 20,93 902 q2_*7 12*q 818*q8

H6XlMUH LOAO FACTOR $[COND [NTRY

127182.S 20093 902 q2307

12870102 20,69 809 91903

129_38.S 20098 806 910*7

123333*7 20030 8*3 39900

122363*2 20019 800 38801

121976,2 19.99 7*7 370*3

120620*2 19.88 7*q 381.$

19739.S 19,71 7.1 391.9

18783*2 19.SS 6*8 329*9

17718.2 19,37 6*6 320.1

1683902 19.18 603 312.0

18298*7 IR,97 601 305*3

13888.8 18,79 8.9 299*9

12393,2 18080 8.6 298*3

110893*2 18*29 s,q 29109

10922708 17098 §02 287*9

107860,8 17070 800 28q*s

108886*0 i7.92 908 281.0

109i27,8 17.19 q*S 276*q

102389*S 16,88 q*2 271.0

100689,0 16.$7 q*1 265*0

98931,7 16,20 309 28|0_

97232*7 16000 207 281.1

2*q

2*6

2*7

2*9

209

2*9

2*9

2*9

3ol

3*q

3e9

3,9

3,8

3.8

3.8

3.S

308

3.S

3.8

3.8

3*8

2.6

3*9

-1$*98

-38039

-qg*qq

*61061

-72083

"89*97

°99069

-101087

-108,10

-I09*87

"102139

-99*06

*98*89

-93010

-89*88

-86.92

-82093

-79*33

-78.96

"71063

°68*39

-6_.81

63*68



TIME
SECOND5

616325068D616327*670
6IA3290680616331*670
616333oA80

61633_,660

616337,670

6i6339.68o

6163q10670

6163q3.68o

6i63_.670

6163N7.6_o

AI63_q*A70

6163S1.680

6163_3.680

6163SS°A7D

6163_7.680

616389,670

A1636L*68U

616363067_

616)66*680

616367,6a0

616369*670

61637106_O

616371.6Hn

616373,67o

616378*6W0

wi6377,67n

616379.6_0

6i63Ai,680

wi6383,670

Wt63WS*AeU

Wtb387,67n

WI_38?,68D

616391,e7n
61_393,6wn

_1639_,67n

k16397,wwn

wiw399._d_

6Lk_UI*670

616qO3,AwO

61W_D7*6_[I

WI6409.67_

616_Li,Wen

616_13.A80

61W_1S._70

616_17.660

61Aqlg.67n

blWq2i*680

616q_3°W70

WI_ZS*AWO

616qZToWTO

616_Z9.670

_tw_31,AWe

wiA_33,67n

wt_q35027o

61_q3_,77o

wtw_q502wo

A16_65.260

61wq7g*26_

61_qeSo28O

61W_RR._en

6lAq_A,qRO

WIA_I8,_80

A166_6*990

AI6S7w,qgo

A16608*960

616W38,980

61666W*_00

616698,q_

61672W.q_0

6167_B*96_

WiW7SW*qd_

6167_8°32n
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TABLE Xo- Concluded

(h) Aerodynamic and guidance parameters - Concluded

ALTITUDE

FEET N*NI*

NACH DYNAMIC RCS ROLL

NUMBER PRESSUR( FUEL COHRAND

L|/S_ FT pOUNOS D[GR[(S

9SS76*2 IS073 30S 29209

9q007*0 15097 303 E33,6

92_9808 IS,23 3.1 223*Z

91168,3 ISoOO 3*0 213.q

89793,S I9078 205 202.0

88388,2 Iq,$5 206 192.5

o693905 iq.31 205 18900

85qlb,S IW,06 209 176,3

5386807 13,80 2.3 16902

8220205 13,59 Z,I 16206

W0673,5 13,Zi E,O 1550q

79096,2 13,01 1,9 ISO,7

77906,2 iE,?q I00 Iq508

78789,7 12097 I07 I9005

7WIII,S 12,20 1,6 13600

7296807 11,93 I,S 131,7

7063_07 11,66 I,q 127,6

6922207 il039 ion 12306

676_600 11,13 1,3 120.0

66180,7 10,89 1.2 116,9

69697,2 10,65 1,2 119*1

6326A,0 lO.ql I01 11103

61831*0 10,18 I,I 10902

6039807 9,9w 1.0 107,8

TERMINATION OF AGC GUIDANCE

60395*7 9099 1,0 10705

$6996.2 9,70 IoO 107.0

_799800 9,96 *9 10608

86D9607 9,22 09 10701

896Dq,2 8*99 .9 107.7

83171*2 6*75 *9 ID505

8i780.2 8.S2 *8 ID9.9

8039808 0029 oa llO*q

9895007 8*06 08 Ill*3

97593.2 7,53 De |12,2

96250.8 7061 :_ _13.0
qN93302 70q0 13.7

9369200 7018 07 119.3

9237A*8 6.97 07 11W01

q11_2*7 6077 .7 115*2

3993600 6o57 06 11809

3875802 6.38 06 115*6

3760907 6.19 *6 115.7

36989*7 6,01 06 115,8

35398*0 S,83 *6 |15o2

3W33302 8.65 06 IIqeJ

33293.2 8°98 *8 11306

3227602 So31 05 113,0

3128007 8018 05 11206

3030505 _099 08 11202

293W900 q°83 *S 11109

28qlOeO 9,68 oS 111.7

27_87*7 q,52 *8 iIl*b

2658100 q.37 *8 1|1o9

2868902 9o23 05 lli,W

29811*7 HoD8 ,q 111.3

2399707 3,99 ,q 111.3

2326508 3063 ,q 111*3

oROGUE PARACHUTE_ DEPLOYMENT

23265*b 3083 *q 111.3

1976300 3,28 03 5007

17279.2 2.89 =2 3902

1513508 2,W9 *2 32,6

i3OBO,S 2,15 .2 32,5

11093.2 1,03 02 3209

IOq7D*7 Io72 02 3209

MAIN PARACHUTES DEPLOYME NT

10970*7 1072

701900 1*18

6098*0 IeOO

818807 ,88

9299*7 .71

391208 086

_591,7 ,92

168208 .28

83307 *19

-908 ".DO

-q*8 .,OO

00 ,OD

906

q*8

9o5

5,3

5o7

6ol

60q

6*9

609

609

6*q

609

609

6.9

609

609

16.7

17.5

1708

1709

1709

I80N

19.1

1906

1906

19,6

1906

1907

1907

1907

19.7

19,7

19,7

19o7

907

907

9.7

907

907

907

9*8

908

908

9.8

9,W

9.8

9*8

908

905

908

9.8

9,6

908

908

9,9

9.9

909

19.9

1909

1909

1909

1909

1909

19.9

66*70

73,07

83006

930Zl

100028

lOZel6

10|.26

99,23

97000

93*93

920q7

90099

91006

90*86

93073

91*59

090029

-90.39

-88*05

"9S.99

-103.99

o108,22

010_06q

0i00013

-iOO*13

"100.13

°100.13

°100013

"IOO*I3

*I00013

"IOO,I3

-100013

"i00.13

"I00.13

-IDO*i3

*IUOoI3

-IOO*13

"100013

=LODe13

*lOOeI3

"IO0*13

"lOO.I3

=lOG*L3

"lOOel3

°100013

-IOO*13

"100013

-IOO*13

"lbO*13

"IOO*I3

"IOD,i3

-IUO*I3

*100,13

-iO0*13

"IOO*L3

"tUG.J3

*100013

-100.13

*I00.13

*I00,13

"1000L3

"IUO,I3

"tOO*f3

*100013

02 32,9 19,9 °IUO*I3

.U .9 19,9 -100013

*O ,9 19,9 *IOO,13

00 09 19.9 °100*13

*0 *9 19.9 °I00.13

00 .9 i9.9 =IOO,I3

00 09 i9.9 "100,13

00 *9 i9,9 / -100.13

*O 09 19.9 °I_0013

.O *9 1909 "IUOoI3

SPLASHDOWN

.O 09 19.9 °IUO*13

*0 .9 19.9 -100.13
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TABLE XI.- PERICYNTHION TO FREE RETURN ENTRY INTERFACE

****** CSM / NOON REF. /PHASE 21" 1

MEAN-OF-EPOCH 1969 2_ DEC. 1968_ 10 HRS.p 0 NINS, e 29.133 SECS. G.M.T.

T .69158177U_8591÷002 HRS. FROM LAUNCH 2 DAYS, 21 HRS._ g NINS.e 29._37 SECS. G.E.T. RAGR .2_31156270390_1÷fl03

PHAS£ ELAPSED TINE ,OOO000flO S_CS*

RESTART COORDINATES ( ER AND ER/HR )

RXYZ ,2571202838_898_20÷000 -,10000053567852615+000 -,89306923770452120-001

RDXYZ -.&G682135002G07310+OOO ".107085_8562812876÷001 -.7207_179699_099_6+000

SELENOCENTRIC

XL 8.8550516+02 YL -3.;;39520÷0_ ZL -3.0756710÷02 DXL -3.8760357÷03 oYL -6.22_5632÷03 DZL -_.189_593÷03

RL 9.9866159+02 DECL "1.7937_95+01 RAL -2.1252307÷01 VL 8._51_11+03 PTHL "3.7997217-07 AZL -1.21_2783÷02

SELENOGRAPHIC

XS -9.8196666+02 YS -8.9590890÷01 ZS -1*5823996÷02 DWS "5.0687705÷02 DYS 8.3013170+03 DZS -1.$5_5119+03

ALTS 6.016805_+01LATS -9*1170585+00 LONS -1.7_78698+02 VRS 8._60G093+03 pTR -8.3755133-07 AZR -1.0072_21+02

LTS -1.5083657+00 LNS 1.2389686+02 LTE 3.12_2815+00 LNE 7*7167727+00 DSMP 5.0275969÷00 RSMP 1.1632912÷02

LIN 1.659_357÷02 LAN ;.5076317+01 LAP 1.5;36129+02 DR "1.236G035-0_ VT 8.;608093÷03 SOLSV 2.85_9588÷01

GEOCENTRIC

X 1.8681367+05 Y -7.178733_÷0W Z -_.0659866÷0_ DX "2*279W928+03 DY -3.56087_÷03 DZ -2.76030P1÷03

R 2.0;220_6÷05 DEC -1.1_8_211+01 RA -2.10203R9÷01 V 5*0_92753+03 pTH "3.2233757÷00 8Z -h2_76187÷02

GEOGRAPHIC

XG -2.0W_6932+OW YG 1.9908W63÷05 ZG -W.O659862÷Ow DIG 9.2_16672+0_ OYG 8.6366W08+03 OZG -2.760307W÷03

ALT 2.0077698÷05 LAT -1.1;85;73+01 LON 9.5863985+01 VE

EARTH-MOON PLANE

XMP -9.9226_0_+02 YNP 5.3308690+01 ZNP -9.9_7_666+010X_P

RMP 9.9866156+02 DENP -5.7165970+00 RAMp 1.7692_77÷02 VMP

XME -2.0_220_3+05 YME 5.3307102÷01ZNE -9.9_7_760÷01DXME

DIA 7.6111555+00 LIA -5,1562788+0100A 2,30098W0-02 LOA

PLANETARY COORDINATES

XM 1.8592817+05 YN -7.1q_2939+0_ ZM -_.0352299+0_ DXN

R_ 2.0322816+05 DEN -1.1_52567+01 RAN -2.1019281+01 LOM

g.2860393+0_ pTE -1.7513950-01 AZE -9.1773798+01

5.2605320+02 _YMP 8.395W625+03 DZMP -7.q825538+02

8._S1q09+03 PIMP -7.9558677-07 AZMP -9.51086G0÷01

2.8558078+02 DYNE ;.9853525+03 DZME -7._825525+02

;._8_5_03+01 ORP -5.716_968÷00 LRP 1.7892_77+f12

1.5965_29÷03 oYN 2.6636888÷03 02M 1._291572÷03

9.5865092÷01 VM 3._185783÷03 ARGM -2._629505+01

XSUH 5.7167608_06 YSUN -7.2808260+07 ZSUN -3.15T2510+07 RAS "8.7077665+01 LOS 2.9806709+01 DES -2,3q16239+01

GEOCENTRIC OSCULATING ELEMENTS

SMA -8.253k329+05 ECC 1.2;67321÷00 INC 1.;361812+02 RAN 1.7;98629+02 APF -1.5_5793_÷02 RR 2.036386;÷05

VH 1.6753965+03 RNMP -_.798290_÷02 APMP -1.7_00365+02 INMP 1.71q6267+02 APO -1.85q3252+06 TFP 7.6063108+01

TA -5._083;81÷00 EA -1,9266503+00 NA -_.7581872-01 SLR ;.57521_6+05 PER 5,22_2070÷03 MTA 1._333081+02

_ELEt_OCENTRIC OSCULATING ELEMENTS

SMAS -1.9991_38+03 ECCS 1._995_6+00 INCS 1._27_27+02 RANS -1*7_50_18+02 APFS -1._8166G8÷02 RPS 9.9866156_02

VHS 3.775_056+03 RNNPS _*5016269÷01 APMPS -1.3165329+02 INNPS 1.7233898+02 APOS -_.9_N_9_92+03 TFPS 6.9158176+01

TAS -6.3730890-07 EAS 0.0000000 MAS -_.2723_25-07 SLRS 2*_961990+03 PERS 5.615_;02÷00 MTAS 1.3182587+02

SELENOCENT_IC UNIT VECTORS

ax -5.5922W92-02 WY 5.8122162-01 WZ -8.11821w8-01 px 8.8669191-01 PY -3.W_B_b7G-01 PZ -3.0797931-01

QX -_.5896635-01 GY -7.3705850-01 _Z -_.9607926-01 SXO -9.3331763-01 SYO -3.1926313-01 SZO -1.6_283_9-01

•***** CSN / MOON REF. /PHASE 21- 2

MEAN-OF-EPOCH 1969 2_ DEC. 1968e 10 HRS,_ 50 NINS,_ 59.695 SECS. G.M,T.

T ._,99999999999999÷002 HRS, FROM LAUNCH 2 DAYS_ 21HRS,_ 59 q_NS,, 59,99g SEcs. G*E*I, RAGR .2557775_2_912_3+003

PHASE ELAPSED TIME .30305626÷0; SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ -,51531826590101978÷000 -.61829W59825205036+000 -,WOI11WRRO629556WI+_00

_<OX_Z -._7601870220950998+000 -.38738227621930812÷000 -.21693238282511953÷000

SELENOCENTRIC

XL -1.77_7218+03 YL -2.1293655+03 ZL -1._020766÷03 DXL -5.0920382+03 DYL -2.2517388+03 DZL -1.26096_9+03

RL 3.1063891÷03 DECL -2.6830_9_+01 RAL -1.298095_+02 VL 3*7086960÷03 PTHL 6.1603_37+01 AZL -6.5;7_081+01

SELENOGRAPHIC

X$ _.W100868+02 YS 3.0560_39÷03 ZS -5.0215922+02 DXS 3.1058_2+03 DYS W.8070722+03 DZS -3.1969805÷02

ALTS 2.1678956+03 LATS -9.30289_2÷0_ LONS 8.5_90816+01 VRS 5.7320U10÷83 pYR 6.117_767+01 AZR -7.960_973÷01

LT5 -1.5081081+00 LNS 1.23_6988÷02 LTE 3.0760750+00 LNE 7*7321127+00 DSMP 5.0279151÷00 RSMP 1,1588522÷02

LIN 1.659_00+02 LAN ;._62623;+01 LAP -2.615766_+02 DR 5.0218092+03 VI 2.7636;36+03 SOLSV 5.1_30726÷01

GEOCENTRIC

X 1.8qgq323÷05 Y -7.22W1352+OW Z -_.10W02_1+0_ DX -3.5215702+03 DY _.2167020÷02 DZ 1.7_710_6÷0P

R _.027_888÷05 DEC -1.1678_3+01 RA -2.133829_÷01 V 3*5509770+03 PTH -7.310_770+01 AZ -1.20573q5+02

GEOGRAPHIC

XG 2._58886;÷0_ YG 1.970233_+05 ZG -;.10_0198÷0q DX6 8.7753037+0_ oYG -1.;_11985+0; DZG 1.7377195÷02

ALT 1.99305_2_05 LAT -1*1679735+01 LON 8.2886165+01 VE 8.8928799+0_ pTE -2.1896292÷00 AZE -9.0338622÷01

EARTH-MOON PLANE

XMP 6.2209908+02 YMP 3.03W5966÷03 ZNp -2.3209850+02 DXMP 3.653_330+03 oYMP W.385879W+03 07MR -?.5W93793+01

R_P 3.1063891÷03 DEMP -_.28_9328+0_ RAMP 7.8_1_750÷01 VMP 5.7086960+03 PT_ 6.1603_37÷01 AZMP -_.36#39_7+01

X_E -2.027260_*05 YNE 3.03_59_5+03 ZNE -2.3209929÷02 OXM_ 3._12817_+03 DYNE 9.7796_95+02 OZME -7.5_93793÷01

DIA 7.610_51;÷00 LIA -5.2036663+01DOA 2.8875373-02 LOA ;*_3_822_+01 ORP -5.719177G÷00 LRP 1.I6;3908÷02

PLANETARY COORDINATES

X_ 1.8671795+05 YM -7,0111988+0; ZM -3,9638125÷0; DXR 1,570;679+03 DYN
R_ 2.033_813÷05 DEN -1*12_0_82+01 RAM -2.058099_÷01 LOM 8.36_1_6_+01 VM

XSUN 3.7662510÷06 YSUN -7*2805979÷07 ZSUN -5.1571519÷07 R_S -8.7038725+_1 LOS

GEOCENTRIC OSCULATING ELEMENTS

SMA 2.2616373÷05 ECC 9.5731076-01 INC 1._7_7_77+02 RAN 1.7757690+02 APF

VH -1.229q939÷03 RNMP 1.79992_9+02 APMp -1.IR_3711+011NMP 1.7558785+02 APO

TA -1.6130367÷02 EA -8.3791_7_+01 NA -2.9263309÷01 SLR 1*8891360+0_ PER

SELENOCENTRIC OSCULATING ELEMENTS
SMA5

VHS

TAS

2.673;091+03 DZM 1.q3_67WR+03

3.;163982+03 ARGM -2._150068÷01
1,718373_+01 DES -2,3_155_9÷01

3._190837÷00 RR 9.65;7598÷03

_.;267270÷05 TFP 1.3091_o_+02

7._938139+02 NTA 3.5999999+0_

-2.0006382+03 [CCS 1._992015+00 INCS 1._;27536+02 RAMS -1.7;_9895+02 APF5 -1._815601÷02 RPS

3.7739953+03 RNMPS ;._562901+01APNpS -1.3162100÷02 INMPS 1.7233937÷02 APOS -;.9999950÷03 TFPS
9.7531133+01 EAS 6.4_69025+01 MAS 5.3908373+01 SLRS 2._96006_+03 PERS 5.6217378÷00 MTAS

9.9872158÷0_

6.9158170÷01

1.3183761÷02
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SELENOCENTRIC UNIT VECTORS

WX -5,5973971-02 WY 5,8120115-01 WZ -R,lt83258-01 pX 8.8663681-01 PY -3.4892t60-01 PZ -3,0806528-01

QX -;.5906619-01 GY -7,370_127-01 QZ -;,9600770-01 SXO -9,3342812-01 SYO -3,1905595-01 SZO -1,6105845-01

*¢*¢** CSM / MOON REP, /PHASE 21- 3

MEAN-OF-EPOCH 1969 2; DEC. 1988. 15 HRS.. 50 MINS.. 59.695 SECS. G.M.T.

T ,7_9999999999999+002 HRS. FROM LAUNCH 3 OATS. 2 NRS,' 59 MINS,. 59.999 SECS, G,E,T, RAGR .330q82877383083+003

PHASE ELAPSED TIME .,2t030562+05 SECS,

RESTART COORDINATES ( ER AND ER/HR )

RXYZ -,11652231992211197+001 -,19536096011145181+001 -,11119072563311759÷001

RDXyZ -,67560818068390517+000 -,23336122387325937÷000 -,12075808619386383+000

SELENOCENTRIC

XL -1,4341752+04 YL "8.7281016+03 ZL -3,8293318+03 OXL -3,92?1110+03 DYL -1,3564774+03 OZL -7.01931nle02

RL 1.6300100+01 DECL -1.3587068+01 RAL -1.5187207+02 VL ;,2136810+03 PTHL 8o2539114÷01 AZL -5.8737619+01

SELENOGRAPHIC

XS 9.0323979+03 YS 1.3531066+0_ Z$ -1.0111_;+03 DXS 2.96_B02G+03 DYS 3,0W89899+03 OZS -1.57854T;+02

ALTS 1.538190?+01 LATS -3,5680698÷00 LON$ 5,6275G_;+01 VRS _,2558010+03 pTR 7.9380513÷01 AZR -8.0989319+0!

LTS -1,5107608+00 LNS 1,2093392+07 LTE 2.7866019+00 LNE 7,8102388+fl0 oSMP 5,0296950+00 RSMP 1.1328092+02

LIN 1.6601055+02 LAN _.1717899+01 LAP -1,3781168+02 OR 4.188718_+03 VT 7.8387753+02 SOLSV 2,5383781401

GEOCENTRIC

X 1.7679_8_+05 Y "6.8839198+0_ Z -3,9171178÷01 DX "2,5127588÷03 DY 1o3705283+03 DZ 7,6327853+02

R 1.9372566+05 OEC -1.1665593+01 RA -2.1271612+01 V 2.962215G+03 pTH -8.2151493÷01 AZ G.1599659+0!

GEOGRApHIc

XG 1,8799W52÷05 TG 2,5559906+0_ ZG -3.9111176+01 OXG 8._627826÷03 DYG -8,3318W95+01 DZG 7.6286W66+02

ALT 1,9028220+05 LAT -1.1866913+01 LON 7,7125112+00 VE

EARTH-MOON PLANE

X_P 1.0725308+0W YMP 1.2271777+0_ ZMP -2.7262505+02 DXMP

R_P 1.8300_00+0_ DEMP -9.5851961-01 RAMp 4.8817137+01 VNP

X_E -1.9333639+05 YME 1.2271776+01 ZME -2,7262539+02 DXME

DIA 7,1932388+00 LIA -5.5969110+0100A 3o3396856-02 LOA

PLANETARY COORDINATES

X_ 1.9113959+05 YM -6.2111098+01 ZM -3,53118_;÷01 OXM

R_ 2.0;O&lG9+05 DEM -9.973;582÷00 RAN -1.60018q7+01 LOM
XSUN

8.37;8688+0; PTE -2.0080192+00 AZE -8.988151_+0!

3.1439832+03 oYMP 2.805106G÷05 _ZMP -1,3151881÷00

;.2136610+03 PTMP 8.283111_+01AZMP -8,2502213+01

2.9029866+03 OYME -5.895;726+02 DZME -1.3;54G29÷On

4,1353262+01 ORP -5,6869824÷00 LRP 1.7297139+02

1.1113521÷03 OYM

1.101517G+01 VM

q.0602167+06 YSUN -7.2791857÷07 ZSUN -3.1565385+07 RAS -8,680715G+01 LOS

2.7270057+03 OZM 1.;6520q5+03

3.;03;989+03 ARGM -2.1314655+01

3.0220968+02 DES -2.3110967÷01

GEOCENTRIC oSCULATING ELEMENTS

SMA 1.5299395÷05 ECC 9.91299;7-01 INC 2.7788580+01 RAN 1.790R627+00 APF 1.;855012+02 RP

VH --1.g282891+03 RNMP 1.7043289+02 APMP 1.8902518-011NMP 7.T971G58-01 APO 3.0;85677+05 TFP
TA -1.7125323+02 EA -1,0557901+02 MA -5.0868152÷01 SLR 2.6506754+03 pER ;.1691602+02 MTA

SELENOCENT_IC OSCULATING ELEMENTS

SMAS -1,998_132+03 ECCS 1.5129719÷0_ INCS 1,;138736÷02 RANS -1,7157897÷02 APFS -1.1759139+02 RPS

VHS 3.7760673+03 RNMPS 4,1604958+01APMPS -1,31118fi3÷02 INMPS 1,7211156+02 APOS -5,0220317+05 TFPS

TAS 1.2381356+02 EAS 1,12_7121+02 MAS 3.7194G02+02 SLRS 2.5781613+03 PERS 5.6121888+00 MTAS

SELENOCENTRIC UNIT VECTORS

WX -5.5059578-02 WY 5.7998125-01 WZ -R.1276700-0! RX 8.81661;7-01 PY -3.5382870-01 PZ

_X -;.686590_-01

1.3311291÷03

1,3391999+02

3.59999Q9+02

1,0251;_2+03

6.9151198÷01

1.31372_2+02

-3.12211RW-N1

QY -7.3377576-01 QZ -;.9186517-01 S_O -9.3115029-01 SYO -3.1678310-01 SZO -1,6275156-01

=***** CSM / MOON REP. /PHASE 21-

MEAN-OF-EPOCH 1969 2; DEC. 1966. 20 HRS.p 50 _IN5.t 59.695 SECS. 6.M.T.

T .799999999999999+002 HRS. FROM LAUNCH 3 DAYSe 7 HRS*. 59 MINS.p 59.999 SECS. G.E.To

PMASE ELAPSED TIME .39030562+05 5ECS.

RESTART COORDINATES { ER AND ER/HR )

RXYZ -.7_68;879287661806+001 -.30755285351640960+n01 -.169040300;2015639+001

R_XYZ -,65112077118567911+000 -,217511981nRSGO2GG+O00 -.11188051878;538q8+000

SELEhOCEhTRIC

XL -_,5720976+0_ YL -1.0591916+0_ ZL -8,8216356÷03 DXL "3,78W7725+03 OYL -1.2645329+03 DZL -6.5021219+02

RL 2._;191b1+0; DECL -1.1820657+01 RAL -1.5761810+02 VL ;.0;29962+03 PTHL 8.5378885+01 AZL -5.66;;3;5+0!

SELENOGRAPHIC

x_ 1.8091255+01 YS 2.1872213+0; ZS -1.;005207+03 DWS 3.165811G+03 DYS 2,6095771+03 DZS -1,2_31_+02

ALTS 2.7980666+01 LATS -2.82_7291+00 LONS 5.0904686+01 VRS ;.1016020+03 pTR 7.9018727+01 AZR -8,1535727+01

LTS -1.5128_75÷00 LNS 1,1839823+02 LTE 2.1923633+00 LNE 7.866;365+00 _sMP 5.05127;5+00 RSMP 1.10657_8+02

LIN 1,6653676+02 LAN 3.8510679+01 LAp -1.1690757+02 DR ;.0298535+05 VT 7,7976799+02 SOLSV 2,2050665+01

GEOCENTRIC

X 1.&937_99,05 Y -6.;553820+0_ 2 -3.6782;11+0; OX -2.5283;;3+03 oY 1.5092001+03 DZ 8.;17059;+02
W 1.8995q12÷05 DEC -1.1_71071+01 RA -2.0863323+01 V 3.0621628+03 pTH -7.9330625÷01 AZ 6.;0151n;÷01

GEOGRAPHIC

XG 7.0673T09+0_ YG -1.6891;08+05 ZG -3.6782;09+0; BXG -7.;617128+0_ _YG -2.8;;q616+0; DZG 8.;17262q+02

ALT 1,8151085+05 tAT -1.1172163+01 LON 2,92918_6+02 VE

EART_-_OON PLANE

XMP 2,0833851+0_ YMP 1.9326818÷0_ ZMp -2.7116106+02 OXMP 3.1713930÷03 DYMP

RMP 2.8;19161÷0_ DEMP -5.;669525-01 RAMp ;.2850976÷01 VMP ;._;29962+03 PTMP

XME -1,8391137÷05 YME 1,9326817+0_ ZME -2.7116137+02 DXME 2*9357970÷03 OYME

DIA 6.8915130+_0 LIA -6,5763899+01DOA 3.8_01151-02 LoA 3.8111516+01 DRP

PLANETARY COORDINATES

XM 1,9509597+05 YM -5,3961905+0_ ZM -3.0960775+01 DXM 1,2561265÷03 DYM
RM 2.0;77523+05 OEM -8.69612_1+00 RAM -1.5150995+01 LOM 2,9835079+02 VM

XSUN ;.35_1157+06 YSUN -7.2776750+07 ZSUN -3.155882;+07 RAS -8.6576165+01 LOS

GEOCENTRIC OSCULATING ELEMENTS

S_A 1.1781529+05 ECC 9.8381223°01 INC 2.8215111+01 RAN 1.3599512÷fl0 APF 1.171655_+02 RP

VH -1.912696_+03 RNMP 1.5857298+02 APMp 7.4697_37÷00 INMP 5.1571115-01 APO 2.9323778+05 TFP

TA -1.7209072+02 EA -1.017g615+0E MA -5.0297371÷01 SLR ;.?;68G45÷03 pER 3.959565I÷02 MTA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -1.9870159+03 ECCS 1.58537_0+00 INCS 1.;W84133+02 RANS -1.7490391÷02 APFS -1.4517295+02 RPS

VHS 3.7868813+03 RNMPS 5.8125151+01APMpS -1.2879370+02 INMPS 1.7295112+02 APOS -S,1372568+03 TFPS

RAGR .;618f121227wg2WI+O02

.800

2.503806;+03 OZMP 1.;003TS9+00

8.5378896+01 AZMP -8.29722_9+01

-8.783873_+02 OZHE 1.4003650+0_

-5.1881830+00 LRP 1.8715128÷02

2.7735330÷03 OZM 1.19191_1+03

3,390?105÷03 ARRM "1.85000_0+01

2.2723562+02 DES -2.3;06088+01

2.39280_2+03

1,3532103+02

3.5999999÷02

1.16316_9+03

G.g1;o25R+01

7,9859381+01 PTE -2.1597199+00 AZE -8.9822095÷01
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TAS 1.2433_31"02 EAS 1,69_5972÷07 HAS 7,0257456+02 SLRS 3o0072162÷03 PERS

SELENOCENTRIC UNIT VECTORS

ix -5.11_9990-02 MY 5,735664_-01 WZ -8.175605_-01 PX 8.5910869-01 PY

QX -5.0923048-01 eY -7.1919;75-01 QZ -_.7269753-01 SXO -9,370_569-01 SYO

5.56_5_0÷00 NTAS

-3,921_829-01 PZ

-3.1072198-01 SZO

1,2910665÷02

-3,2886429-01

-1,5936_16-01

****** CSM / EARTH REF. /PHASE 21- 5

MEAN-OF-EPOCH 1969 25 DEC. 196_e 1HRS,e 50 MINS, e 59,695 SEcs. 6.M,T.

T .849999999999999÷002 HRS° FROM LAUNCH 3 OAYSw 12 HRS.e 59 NINS, e 59.999 SECS. G.EoT.

PHASE ELAPSED TIME

RESTART COORDINATES ( ER AND ER/HR )

RXYZ ._695504_18_011923+002

RDXYZ -._571851062_0_7166÷000

• 57030562÷05 SECS.

GEOCENTRIC

X 1.6171005+05 Y -5°99322_0+04

R 1.7581785+05 DEC -1.1217937+01

GEOGRAPHIC

XG -1.3539567+05 YG -1e0681772÷0_

ALT 1.723T_35+05 LAT -1.1219371+0I

EARTH-MOON PLANE

XMP -1,74013_2÷05 YMP 2.5123183+04

R_P 1.7581765+05 OENP -8.6317636-02

XM_ -1.7_01342+05 YME 2.5123183+04

PLANETARY COORDINATES

XM 1.9858236+05 YM -4.5685310+04

RM 2.05_8645+05 DEN -7,4113832÷00

XSUti ;.6479509+06 YSUN -7.2760657÷0T

GEOCENTRIC OSCULATING ELEMENTS

SMA 1._5725_7÷05 ECC 9.803771_-01
VH -1.9000284+03 RNMp -3.0548169÷01

TA -1.7080905÷02 EA -1.0215949+02

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -1.9633771+03 ECCS 1,7759586+00

V:tS 3.8096385+03 RNNPS -1.4497250+02

TAS 1.2026127+02 EAS 1.8252597+02

GEOCENTRIC UNIT VECTORS

• X 1.0562683-02 WY -4.7398987-01
OX -5.3421304-01 GY -7,47002_5-01

-.174022636489_0813+002

.27672893589125832÷000

-,9931625519800789_+001

,15445873923656152÷000

Z -3,_203858+04 DX -2.6574821+03 DY 1.6085_36÷03 DZ

RA -2*0335482÷01 V 3.2335290+03 pTH -7.8376656+01 AZ

Z6 -3.4203856+0_ DX8 "4.4571112÷04 DY6 6.1421297÷0_ DZ6

LON 2.1827096÷02 VE 7.5899441÷0_ pTE -2,3917641+00 AZE

RAGR ,1213935_716676_÷003

8,9782307+02

6,38_6517÷01

8.97768;1÷02

-8.9783180+01

IMp -2.6;87;22+02 DxMP 3.0_16301÷03 DYRP -1.0975560÷03 DZMP 2.38238_4÷00

RAMP 1,7178_68+02 VMP 3.2335289÷03 PTMP -7.8576860÷01 AZMP 9.0210173+01

ZME -2.6_87_22+02 DXMI[ 3,0_16301÷03 DYNE -1.0973560÷03 DIME 2.382385_÷00

ZM -2.6506235÷04 DXN 1.0971203+03 DYM 2.813026;÷03 DIM

RAM -1.2955878+01 LOM 2,2565057+02 VM 3.3780847+03 ARGM

ZSUN -3.1551836÷07 RAS -8.63_910+01 LOS 1.5226154+02 OES

INC 2.8301257+01 RAN 1.2766033÷00 APF 1.;658337÷02 RP

APMp 1.31_0683÷011NMP 2.2717_30-01 APO 2,8859139÷05 TFP

MA -_,7248223÷01 SLR 5.6629886+03 pER 3.8758920+02 MTA

1.5148155÷03

-1.5706001÷01

-2.3400867÷01

2,8595509÷03

1,3586917+02

3.5999999+02

INCS 1.4580015÷02 RANS -1.7552531+02 APFS -1.4014199+02 Rps 1.523499_+03

APNPS -1.2385201÷02 INMPS 1°7397179+02 APOS -5.4502538÷03 TFPS 6.9123323+01
NAS 1.0;57762+03 SLRS 4.2291719+03 PERS 5.465417T+00 MTAS 1.2;268_+02

NZ 8.8096695-01 PX -8._528387-_1 PY 4.6617693-01 PZ
GZ -3.9573192-01 SXO 0.0000000 SYO 0.0000000 SZO

2.6110192-01

0.0000000

et=**e CSM / EARTH REF. /PHASE 21- 6

MEAN-OF-EPOCH 1969 25 DEC. 196P_ 6 HRS._

T ._99999999999999+002 HRS, FROM LAUNCH 3 DAYS_ IT HRS_e

PHASE ELAPSED TIME .75030563+05 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ ._593969230970008÷002

RUXyZ -.48851275858736390+000

-,15978703238738019÷002

,29266;;3399;00460+000

GEOCENTRIC

X 1,5357866÷05 Y -5.5029592+04 Z -3.1466166÷04 DX

1.661_687+05 DEC -1.0917050+01 RA -l,9713379÷Ol V

GEOGRAPHIC

XG -1,31W58_7÷05 Y6 9.6609168+0_ ZG -3.146616W+Ow nXG

ALT 1.6270334÷05 LAT -1.0918529+01 LON 1.4368773÷02 VE

EARTH-MOON PLANE

X_P -1.6396502+05 YNP 2,9730522+0_ IMP -2,5622930+02 DXMP

R_P 1,661_687÷05 DENP -8.8360758-02 RAMP 1,6969189÷02 VMP

XME -1.6346502+05 YME 2.9730522+0_ ZME -2.5622930+02 DXME

PLAI_ETARY COORDINATES

x_ 2.0159527+05 YM -3.730207_+0_ ZM -2,1989_T7+04 OXM

RM 2.0619319÷05 DEN -6.1219516÷0_ RAM -1,0_83126+01 LON

XSUN k.9_17175+06 YSUN -7.2743562+07 ZSUN -3.15_;4_2÷07 RAS

GEOCENTRIC OSCULATING ELEMENTS

SMA 1._;55061+05 ECC 9.7852018-01 INC
VH -1,8369W78+03 RNMp -3,7489852÷01APMp

TA -1.6979026+02 EA -9,8782_0_+01 MA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -1,9231947+03 ECCS 2.175_677÷00 INCS

VHS 3.8492313+03 RNMPS -1._857863÷02 APMPS

TAS 1,133_581+02 EAS 1.8615287+02 MAS

GEOCENTRIC UNIT VECTORS

*X 1.030_144-02 _y -_.7;53237-01 _Z

GX -5.3919926-01 GY -7._392650-01 GZ

50 MINS., 59,695 SEcs. 6.M.T.

59 MINS.e 59.999 SECS. G.E.T* RAGR

-.91366937297938707+001

.16350385066276177+000

"2.8395805+03 DY 1.7011719+03 DZ

3.4_39022+03 pTH -7.7966062+01 AZ

• .50_0634+04 DYG 5.580_788÷0_ 026

7.1719_;5+04 pTE -2.6918110+00 AZE

3,1853719÷03 DYMP

3.q_39022÷03 PTMP

3.1853719+03 DYNE

-1.3091_44+03 DZMP

-7.7966062+01AZMP

-1,3091_;;+03 OZME

.1965988_20_8604+003

9,5039964÷02

6.3688flRn+Ol

9.5023338÷02

-8.97_5697÷01

3.03812_0+00

9.0171890÷01

3.0381230÷00

9,36836W2+02 DYM 2.8W55387÷03 OZW 1.5339267÷03

1.5291799+02 VM 3.3656625+03 ARGM -1,2932005÷0I

-8.6113673+01 LOS 7.7287_44+01 DES -2.33953_7÷01

2.8336187÷01 RAN 1.2_39430÷00 APF 1.;627397+02 RP

1.7000192+011NMP 1.9319_67-01 APO 2.8599630÷05 TFP

-_.337;673÷01 SLR 6.1_31_61+03 pER 3.8291144÷02 MTA

3,1ow92n3+03
1.3613516÷0_

3.5999999÷02

1.;702181+02 RANS -1.7631523+02 APFS -1.3288553+02 RPS 2.2606532+03

-1.1676650+02 INMPS 1,7526789÷02 APOS -6.1070427÷03 TFPS 6.91_2906÷01

1,_171103+03 SLRS 7.1786314+03 PERS 5.2984961÷00 MTA5 1.1736590+02

-8.4211516-01 PY 4.70523_9-01 PZ
0.0000000 SYO 0.0000000 SZO

8.8017774-01 PX

-3,9476256-01 SXO
2.63533_2-01
0.00000_0

****== CSM / EARTH REF. /PHASE 21- 7

MEAN-OF-EPOCH 1969 25 DEC, 1968_ 11HRS,e

T ,9_9999999999999+002 HRS. FROM LAUNCH 3 DAYS_ 22 HRS. e

PHASE ELAPSED TIME .93030563+05 SECS_

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .42057830780584321+002 -,14_75067925195133+002

ROXyZ -.5271552_42939_64_+000 ,30891199164324702÷000

GEOCENTRIC

X 1,WW84437÷05 Y -W.9851172+04 Z -2,85715?W÷OW DX

50 MINS._ 59.695 SECS. G,M°T.

59 MINS.e 59.999 SEcs. G.E,T, RAGR

-,829620362194599_6+001

o17276860;30NW1250+000

-3.0641978+03 DY 1.79561_2÷03

.27180_21695_4_5+003

DZ 1.0042529+03
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R 1.5582_79+05 OEC -1.0565359÷01 RA -1,8991955+01 V

GEOGRAPHIC

XG 5._386780+0_ T6 1.;320303+05 Z6 o2.8571571÷0; DX6

ALT 1.5238125+05 LAT -1.0586887÷01 LON 6.9203828+01 VE

EARTH-MOON PLANE

XMP -1,5226;60+05 YMP 3.3117925÷0; ZMP -2,;579068+02 oXMP

RMP 1.5582;79+05 DENP -9,0375700-02 RAMp 1,877291_÷02 VMP

XME -1.5226;60+05 YME 3.3117925÷0; ZME -2,;579068+02 OX_E

PLANETARY COORDINATES

X_ 2.0;15239+05 YM -2.$832778+0; ZM -1.7;21672+0_ DXM
RM 2.0669339+05 DEM -;.630370;+00 RAM -R,0395573+00 LOM

XSUN 5.235;121÷06 YSUN -7,2?2552;÷07 ZSUN -3,1536580÷07 RAS

GEOCENTRIC OSCULATING ELEMENTS

SMA 1,;37817_+05 ECC 9.77_1656-01 INC 2,85550_9+01 RAN
VH -1.7621;36+05 RNMP -;.311292;÷01APMP 1,96_5210+01 INMP

TA -1,8879775+02 EA -9.;915962+01 MA -5o9120125+01 SLR

SELENOCENTRIC OSCULATIN6 ELEMENTS

SMAS -1,G615822÷03 ECCS 2,9156727÷00 INCS 1,;8178;;÷02 RANS

VHS 3.9126217+03 RNMPS -1,5257572÷02 APMp5 -1,0915230+02 INMPS

TAS 1.055;609+02 EAS 1.6253357+07 HAS 1.85_2878÷05 SLRS

GEOCENTRIC UNIT VECTORS

WX 1.Olb97_6-02 WY -_.7;52;78-01 WZ 8,8002161-01 PX

G× -5.;215722-01 QY -7._210253-01 QZ -3,9;1;581-01 SXO

3,8908078+03 pTH -7,7756_9_÷01 AZ

6.1558820+0; DYG

8,7288915+0; PTE

3.3581079+03 DYNP

3,6908077+03 PTMP

3.3581079_03 DYNE

-2,7103688+8_ DZ6

-5,07359?9+00 AZE

-1,5313918÷03 DZ_P

-7,7756_9?+01AZMP

-1,5513918÷03 OZME

6.3533931÷01

1.00_28n2÷03

-5.9702521÷01

3,6217095+00

9,0151q68_01

3.6217095+0_

7*7596977+02 DYM 2,8711387+03 DZM 1.5;928;8÷05

8.0156197+01 VM 5.5539832÷03 ARGM -1.0177838÷01

-8,5862W58÷01 LOS 2,3133270÷00 DES -2,3389_0;_01

1.2289672+00 APF 1t;608768+02 RP

1.762_G15-01 APO 2.8;318;1+05 TFP

6._208W1;÷05 PER 5.79860;5+02 MTA

-1.7707712+02 ApFS -1.2;87620÷02 RPS

1.78;9308+02 APOS -7.2865635÷03 TFPS

1,3962502÷0_ PERS 5,0_51152+00 MTAS

°8,_021550-01 PY ;.7510171-01 PZ

0,0000000 SYO 0,0000000 SZO

3.2;7086;÷03

1,3627829+02

3o5999999÷02

5.565799_+03

6,929390R÷01

1_1005817÷02

2,6N97667-0!

0,00000_

*****t CSM / EARTH HEF. /PHASE 21- 5

MEAN-OF-EPOCH 1969 25 DEC. 19658 16

T .999999999999909+002 HRS. FROM LAUNCH ; DAYSe 5

PHASE ELAPSED TIME .11103056+06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXyZ ,39_09531836867277+002

ROXYZ -.5735706920036;099+090

GEOCENTRIC

X 1.35579;1+05 Y -W.W55;519÷O;
R 1.;;73590+05 DEC -1.0152510+0l

GEOGRAPHIC
XG 1._189192+05 YG -1.28171;7÷0;

ALT 1._129233+05 LAT -1.015;09;+01

EARTH-MOON PLANE

XMP -1._038607÷05 YMP 5,5216168+0_

RMP 1.;_73590+05 DEMP -9.2502987-02
XME -1.;038607÷05 ?ME 3.5216165+0_

PLANETARY COOR01NATES

XM 2.0619256+05 YM -2,029778T÷04

Ru 2.0758500+05 DEN -5.5390230+0n

XSU_J 5.5290303+06 YSUN -7,2706;52÷07

GEOCENTRIC OSCULATING ELEMENTS

5MA 1.;323302+05 ECC 9,7672508-01

VH -1.8782300+03 RNMP -;.7920609+01

TA -1.67T_5_3÷02 EA -g.OG15515+Ol

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -1.7721718+03 ECC5 ;.18oo959+0n

VHS ;,0098928+05 RNMPS -1.5652556+0_

TA5 9.8;63295+01 EAS 1,7_2025;+02

GEOCENTRIC UNIT VECTORS

WX 1.0089297-02 WY -;,7500758-01

_X -5.;;0;519-01 GY -7.;093;69-01

HRS,e 50 MINS,, 59.695 SECS, G.M.T.

HRS., 39 MINS._ 59,999 SECS. G.E.T. RAGR

-.1258782701225795;+002

,32620988629971223+000

Z -2.5512;;5+0; OX

RA -1.815198_+01 V

ZG -2,5512;;2+0; DXG

LON 3,5;538;5+02 VE

ZMP -2,3367210+02 OXMP

RAMp 1.6591790÷02 VMP

ZME -_.3367210÷02 OXME

ZM -1,2813_82+0; DXM

RAM -5,8221558+00 LOM

ZSUN -3.1528512÷07 RAS

INC 2.8566817+01 RAN

APMP 2.1609907+011NMP

MA -5,;656520+01 SLR

INCS 1.;909569+02 RANS

APMpS -1,029;990+02 INMBS

MAS 2.52;5139÷05 SLRS

_Z 8,7992587-01 PX

GZ -3.93739_5-01 SXO

-,7;0793738;18;5279÷001

.152673561_9_5003;+000

.3;70095518;2285÷005

-3.3339971+05 DY 1,8961617+03 OZ 1.0618292+05

3.97975_7+05 pTH -7,7613593+01 AZ 6,53701;7+01

-9.353900;+03 oYG -6.1770905+0; DZG 1.0617962÷03

6.2;8;138÷0_ pTE -3.5666625+00 AZE -8.96;8596+01

5.56255;7+03 DYMP -1.7738152÷03 DZMP ;.2195259÷00

3.97975;7+03 PTMP -7.7613395÷01AZMP 9.01379;6÷01

3.56258;7÷fl5 DYNE -1.7758152+05 DZME ;.2198258+00

6.1;09901+02 OYM 2.8899095+03 OZM 1.5609315÷03

7,5655123+00 VM 5.5;158;1÷05 ARGM -7.;;25839+00

-8,5651258+01 LOS 2.8733919+02 DES -2.5585162÷01

1.2167958+00 APF 1.;596795÷02 RP 3.3337;_7+05

1.6595575-01 APO 2.8313231+05 TFP 1.5655931+02

6.5898891+0_ pER 5,776580;÷02 MTA 5.59999q9÷02

-1.7768936+02 ApFS -1.17;51;;+02 RPS 5.6556719÷05
1.7796085+02 APOS -9.1B00150+03 TFP_ _.9757;11÷01

2.0193511+0; PERS _,6867996+00 _TA_ 1.035;ln;+02

-8.389952;-01 PY ;.?;7;580-01 PZ 2.G5901no-o1

0.0000000 SYO 0.0000000 SZO O,O0000no

T

CSM / EARTH REF, /PHASE 21- 9

MEAN-OF-EPOCH 1969 25 DEC. 1968, 21

,10_999999999999+005 HRS, FROM LAUNCH ; DAYSe 8

PHASE ELAPSED TIME .12905056+06 SECS.

RESTART COORDINATES ( ER ANO ER/HR )

RXYZ .38306218W598_;706+002

ROXYZ -.62958075231575328+000

MRS._ 50 MINS,, 59,695 SEcs. G.M.T.

HRS,e 59 MINS,, 59.999 SECS. G,E.T. RAGR .6221;58675W1256+_02

-.11210215;5;787613÷o02

.3;51626027696095_+000

GEOCENTRIC

X 1.2503620+05 Y -3.8607257÷0_ Z -2.227;712+0; DX

R 1.327_311÷05 DEC -9.66011;0+00 RA -1.7159037÷01 V

GEOGRAPHIC

XG 2._130573+0_ YG -1,28G1681+0_ ZO -2°227_711+0; DXG

ALT 1.2929950+05 LAT -9_6617605+0_ LON _.8062607+02 VE

EARTH-MOON PLANE
XmP -1.2775822+05 YMP 3,6928_9;÷0W ZMP -2°19783G;+02 DXMP

RMP 1.527_311+05 DEMP -9,;8650;;-02 RAMP 1,6;29632+02 VMP
XME -1.2778822÷05 yNE 5,5928;9_÷0_ ZME -2,19783G;÷02 OXNE

PLANETARY COOROINATES

XM 2.0777575÷05 YM -1.1717182+0; ZM -8,1770238+03 DXM

RM 2.08266;3+05 DEM -2.2501;37÷00 RAN -3.2276855÷00 LOM

xbd_ 5._223Cg_0_ YSUH -7,p65k;57+O? ZSUN -5.1519819÷07 RAS

GEOCENTRIC oSCULATING ELEMENTs

SMA 1.;281958_05 ECC 9.7627996-01 |NC 2.837;77_÷01 RAN

VH -1.585567;÷03 RNMP -5_2181377+01APMP 2.3056;20÷01 INMP

TA -1.6656525÷02 EA -8.5855809÷01 MA -3.00853q;÷01 SLR

-.6;678111629616&15+001

.1935735381011529;÷000

-3.9595673+03 bY 2°0063283÷03 DZ 1°12518_7+05

;.322_791+95 pTH -7,796;006+01 AZ 6,319077_+01

-5,891812;÷9; DYG -6.518R135÷05 DZG 1,1251_9_+_
5,7301256+fl; pTE -;.2225615÷00 AZE -8.95755_6+01

3.5079992+03 _YMP -2.0;522;9÷05 OZMP ;,8851;5;÷00

_.322;791÷03 PTMP -7°7;6;00G+01A?MP 9,0128395+01

3,5079992+03 DYME -2.0;522;9÷05 DZME ;.8851;5;÷0_

;.5395650+02 DYM 2.9019;6;+05 DZM 1.56B91_g+05

2*99557_2+02 VM 3.5299986÷03 ARGM -_.7256827÷00

-5.5;2008;+01 LOS 2.1236502÷02 DES -2,5576553÷01

1.21027;3÷00 APF l,;588859+02 RP 3.3_76815÷05

1.59_9058-01 APO 2.8225100÷05 TFP 1.5G;0601+02

6.695006_÷03 PER 3,7605310÷02 MTA 3.59999q9÷02
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SELENOCENTRIC OSCULATING ELEMENTS

SMAS -1.6_96256÷03 ECCS 6,2_500_5÷00 INCS 1._975_11÷02 RANS -1.7813130+02 AptrS

VHS 4,1561665+03 RNMPS -1,6038772+02 APNPS -9,7097906÷01 ZNMPS 1,7815728÷02 APOS

TAS 9,265008_+01 EAS 1,6357_56÷02 MAS 2,93_2569+03 SLRS 6.2685913÷0_ PERS

GEOCENTRIC UNIT VECTORS

wx 1.0037812-02 MY -_,7513089-01 WZ 8,7985788-01 PX "8,3818600-01 PY

GX -5._529207-01 GY -7,_015977-01 GZ -3,93_7177-01 SXO O,OOOO00O sYO

-1,1116528÷02 RPS 8,652293T÷03

"1,19515_5÷0_ TFPS 7.0692310÷01

_,2091639÷00 NTAS 9,921_32_+01

_,7582993-01 PZ 2,6651_G9-01

O,O00OOOO SZ 0 O,O0000NO

t***** CSM / EARTH REF* /PHASE 21- 10

MEAN-OF-EPOCH 1969 26 DEC, 1968w 2 HRS, e 50 MINS,, 59,695 SEcs. 6,M.T,

T ,109999999999999÷003 HRS, FROM LAUNCH _ DAYSe 13 I_S,, 59 MINS, I 59,999 SEcs, G.E,T,

PHASE ELAPSED TIME

RESTART COORDINATES ( ER AND ER/HR )

RXYZ ,329921150573_ST11÷002

RDXYZ -,6986_1763329_831G÷000

• 11T03056+06 SECS,

GEOCENTRIC

X 1.1362265+05 Y -3.2_8_292+01

R 1.1966705+05 DEC -9,0571253÷00

GEOGRAPHIC

X3 -1.0564583+05 YG -5,2959570+0_

ALT 1,16223_0+05 LAT -9,0588595+0f

EARTH-_OON PLANE

X_P -1,1139510+05 YMP 3.5127232÷04

R_P 1,196670_+05 DEMP -9,T612_01-02

X_E -1.1439510÷05 YME 3.5127232÷0;

PLANETARY COORDINATES

XH 2.0888286+05 YM -3.1107661+03

;_M 2.0893570+05 DEM -9.6583887-01
XSUN b.1160206+06 YSUN -7.2665_53+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1,_2_9609+05 ECC 9,7599116-01

VH -1.4831522+03 RNMP -5,60_2378÷01
rA -1.6517640+02 EA -8.0552183÷01

SELENOCENTRIC OSCULATING ELEMENTS

SM_S -1.4885088+03 ECCS 9,5821372+00

VHS _.3753210+03 RNMPS -1,G_989_+02

TAS 8,7964_6+01 EAS 1,525_506+02

GEOCENTRIC UNIT VECTORS

_X 1.0009531-02 WY -q,7521655-01

OX -5._612081-01 GY -7,5964199-01

-.9_323225_24889715÷001

.366_972161370115÷000

Z -1,8857879+01 DX

RA -1,5955031+01 V

ZG -1,8837878+0_ DX6

LON 2,0662171÷02 VE

ZMP -2,0387159_02 DXMP

RAMP 1.6292988+02 VMP

ZME -2,0387159+02 OXME

-,5_698730159319992÷001

,20587631205_0_619+000

RAGR ,137_20221625965+005

"_,0610158+03 DY 2,13006_1÷03 DZ 1,1968982÷03

_.7395152+03 pTH -7.7252177÷01 AZ G.2989092+01

"1,9033676+0_ DYG 4,7987691+0_ DZG 1,1966985+03

5,1638_71÷0_ pTE -5,1558075÷00 AZE -8,9_71115÷01

;,11187_3+03 DYMP -2,3565008÷03 DZMP 5,672821f+Of

;.7393152+03 PTMP -7.7252179+01AZMP 9.01207_7÷01

_,11187_8÷03 DYNE -2.3566008+03 DZME 5,6728210÷0f

ZM -3,3218766÷05 DXM 2,9357923+02 DYM 2,9073363÷03 DZM 1,373290_÷03

RAM -8.532083_-01 LOM 2.2172657+02 VM 3.318737_+03 ARGM -2.0269411÷00

ZSUN -3.1510500+07 HAS "8,5188933÷01 LOS 1,373908_+02 DES -2,3369662+01

INC 2,8380306+01 RAN

APNP 2,4160182+01 INMP

NA -2,5390537÷01 SLR

INCS 1.50213f9+02 RANg

APMpS -9,2897729+011NMPS

MAS 3,T_865_q÷03 SLRS

1,206f213÷00 APF 1,1383573÷02 RP 3,M211658+03

1,5513699-01 APO 2.8157101÷05 TFP 1,351327_÷02

6,7601918+05 pER 3.7_7769_÷02 MTA 3.59999_9÷02

"1,78_3292+02 APFS -1.0376_26÷02 RP5 1,2779587+09

1.7863932÷02 APOS -1.375160_÷0_ TFP5 7.2W32026+01
1,_3182_3+05 PERS 3,6078200+00 MTAS 9.5990342+0|

"8.3761666-01 PY 4,765_898-01 PZ 2,6692528"01

O,OOOfO00 SYO O.O00fO00 5ZO 0,00000_0

WZ 8,7981200-01 PX

GZ -3,9329600-01 SXO

*$**** CSM / EARTH HEF, /PHASE 21- 11

MEAN-OF-EPOCH 1969 26 DEC. 1968_ 7

T .I1_999999999999÷003 HR5, FROM LAUNCH _ DAYSe 18

PHASE ELAPSED TIME ,16503056+06 SEC5,

RESTART COORDINATES ( ER AND ER/HR )

_XYZ ,_9287789195008485+002 -.75_034_281_0317_6÷001

R_XyZ -.787083650975050_+000 .39097399142197623+OOf

GEOCENTRIC

X 1.0086520+05 Y -2,5968_;_+0_ Z -1,51732_5+01 fix

R 1.0525386+05 DEC -8,2885560÷00 RA -1.;_37650÷01 V

GEOGRAPHIC

XG -7.09_908_+04 YG 7.6252052+04 ZG -1,5173245+0W OXG

ALT 1.0181017+05 LAT -8.2903165+00 LON 1.3293679÷02 VE

EARTH-MOON PLANE

XNP -1.0006465+05 YMP 3,26W059_+0_ ZMP -1,85W7058÷02 OXMP

RMP 1,0525386+05 DEMP -1.00962_-01 RAMp 1,6193392+02 VMP

XME -1,0006W65+05 YME 3o26_059_+0W ZME -1.85_7058+02 DXWE

PLANETARY COORDINATES

XM 2,0951596÷05 YM 5,502f019+03 ZM 1,1_09592+03 DXM

RM 2.0939129+f5 DEN 3,1190451-01 RAM 1,50W2723+00 LOM

XSUN 6._093839+06 YSUN -7.26_3_68+07 ZSUN -3,1500955÷07 RAS

GEOCENTRIC OSCULATING ELEMENTS

SMA 1._2237_7+05 ECC 9,7580533-01

VH -1.3685730+03 RNMp -5,9590625÷01

TA -1,6315_06÷02 EA -7,15_6272+01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -1.2835853+03 ECCS 1,5092271+01

VH_ _.7079863+03 RNMPS -1,6858216÷02

TAS 8,_101605+01 EAS 1._155081+02

GEOCENTRIC UNIT VECTORS

WX 9.9831773-03 _Y -_,7527560-01
GX -5._666056-01 GY -7.5930295-01

H_S,. 50 MINS._ 59.695 SECS, G,M.T,

HRS,. _9 WINS,, 59,999 SEC5. G.E.T. RAGR .212625556517806÷003

-,WAf5789205577_SWG÷O01

,2201W357660562334+000

-_,57508_5÷03 DY 2,2726161+03 OZ 1,2796296+03

5,2662736+05 pTM -7,6913068+01 AZ 6.2756238÷01

3,6_13_72+01 DYG 2.7055265÷0_ DZG

4.5382_0+01 pTE -6,_899300+00 AZE

1.2796311÷03

-8,93065_0+01

;.5068157+f3 DYMP -2.72_572T÷03 DZMP 6.66587_0+00

5,2662737+03 PTMP -7,6915071+01AZMP 9,0113855÷01

_,3065157+f3 DyME -2,72_5727÷05 DZME 6,G6587_0+00

1,3100955+02 DYM 2.9062556+05 DZM 1,57W11_6+05

1,_887871÷02 VM 3.3078881÷05 ARGM 6.5_71R3-01

-8._957808+01 LoS 6.2116639+fl DES -2,3362_01+01

INC 2,8381120+01 RAN 1,2053225+00 APF 1._580122+02 RP 3,1413891+03

APMP 2,5012842+011NMP 1.5211196-01 APO 2.8105355+03 TFP 1,36_T55+02

MA -2,0658100+01 SLR 6,7995115+05 pER 3,7375715÷02 MTA 3,5999999+02

INCS 1,5052927÷02 RANS

APMpS -8,9279589÷011NWPS

MAS _.9361695÷03 SLRS

-1,7863509÷f2 APFS -1,0096859÷02 RPS 1,8116817+01

1,7896967+02 APOS -2.0687988+0_ TPPS 7,3295950+01

2,915_073+05 PERS 2,89_8036÷00 MTAS 9,37991_7+01

-8.3729_77-01 PY ;,7701399-01 PZ 2,67195_1-01

0,0000000 5YO O.OOO0000 SZO O*OOOO00O

WZ 8.7978035-01 PX

_Z -3,931836_-01 SXO

****** CSM / EARTH REF. /PHASE 21- 12

MEAN-OF-EPOCH 1969 26 DEC, 1968e 12 HRS,_

T ,119999999999999+003 HRS, FROM LAUNCH _ DAYS_ 23 H_S_

PHASE ELAPSED TIME ,18503058+06 SECS.

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .2506888105200_228+002 -.55150778636_9T_79÷001

50 MINS, e 59,695 SECS. G,M.T.

59 MINS*e 59,999 SEcs, G.E,T,

-,526379_72611729_0÷001

RAGR ,287830891_09696+005
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RDXYZ -,907_3_89035911613÷000

GEOCENTRIC

X 8.6335561+0_ Y "1.8993561+0_

R 8,9111887÷0_ DEC -7.2_b_117+00

GEOGRAPHIC

XG _,_51788_+0_ YG ?.637239G+0_

ALT 8,5668137+0; LAT "T*2;82669÷00

EARTH-MOON PLANE

XMP -8,_5239_0+0_ YHP 2,822420_+0_

RMP 8,9111888÷0_ DEMP -1.0529353-01

XHE -8._5239_0+0_ yME 2.822_20_+0;

PLANETARY COORDINATES

XM 2,0967799+05 YM 1,_10202_+04

RM 2,1023172+05 DEN 1.5812032+00

.92001792701_91362÷000

Z -1.12_0292+0_ DX

RA -1.2_07252+01 V

ZG -1.12_0292+08 DXe

LON 5,9761856÷01 VE

IMP -1.6376250+02 DXMP

RAMP 1*6153_82+02 VMP

ZME -J,6376250÷02 DXME

ZM 5,GOlOTflT+03 DXM

RAM 3.8_76689+00 LON

ZSUN -3,1890985+07 RAS

INC 2.8386627+01 RAN

APMP 2.5605_8÷01 INHP

HA -1,588;555÷01 SLR

1,507_709+02

-8,6051270+01

8,8738199+03

XSUN 6.70265_9*06 YSUN -7.2620501+07

GEOCENTRIC OSCULATING ELEMENTS

SMA 1,_202807+05 ECC 9.7568873-01

VH -1,2371901+03 RNMP -6,288_R;2+01

TA -1,6116569÷02 EA -6.7551116+01

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -1,0_11_76+03 ECCS 2,_T1_97+011NCS

VHS 5.2315392+03 RNMPS -1.725;128÷02 APMPS

TAS 8,0855135+01 EAS 1.3189908+02 HAS

GEOCENTRIC UNIT VECTORS

WX 9.9T08861-03 WY -_*7531_3_'01 WZ

QX -5.4699311-01 GY -7.3909295-01 OZ

**_s CSM / EARTH REF. /PHASE 21- 13

MEAN-OF-EPOCH 1969 26

T .12_999999999999+003 HRS* FROM LAUNCH

PHASE ELAPSED TIME ,20103056+06

RESTART COORDINATES ( ER AND ER/HR )

RXYZ .20113833973881_76+002

ROXYZ -.108919;2907387231+001

R*7975955-01

-3.9311591-01

DEC. 1968. 17

5 DAYS*

SECS,

*2372105_381803781÷000

"5.27_6512÷03 DY 2,_1_375+03 DZ

5.973587_÷03 PTH -7,6339737÷01 AZ

2,9699570+0; OY6 -2,3998556+0¢ OZ8

3*8368256÷N; PTE -8.70|_560÷00 AZE

5,0589_32+03 oYMP

5,973587_÷03 PTMP

5*0589_32÷03 DYNE

-3,1765986+03 DZMP

-7,63397;0÷01AZMP

-3,1765966+03 DIME

1,37883_8+03

6,2_79167+01

1,3788356+03

-8.80153;3+01

8,0215993+00

9,0107;;5+01

8,0215993+00

-2*R;0;61_+01 oYH 2.898?692÷03 OZM 1,571_597÷03

7.6016777+01 VM 3,297_1M?+03 ARGH 3.3192167+90

"8,_726709÷01 LOS 3._7_2_0÷02 _ES -2.335_8_0+01

1.2017_35+00 APF 1._577989+02 RP 3._528835+05

1.5055282-01 APO 2,8060327+05 TFP 1.56_55IG÷02

6.8218200+05 PER 3.7293210+02 MTA 3.59999Q9+02

RANS "1.7876335+82 APFS -9.6559666+01 RPS 2._690292+0;

INMPS 1.7919583+02 APOS -2,677258?÷08 TFPS ?.9702151+01

SLRS 8*3;898_2+05 pERS 2,11050_1+00 MTAS 9.251893_÷01

PX "8.3707?71-01 PY ;,7730270-01 PZ

SXO 0.0000000 SYO 0.0000000 SZO

HRS** 50 MINS., 59,895 SECS. G,M,T,

HRS*e 59 HENS,, 59.999 SECS* G.E*T*

-.3329875;539177_27+001

._5520780925505855+000

GEOCENTRIC

X 6.927070?+04 Y -1.1_67870+0; Z -6,9808;83+05 DX

R 7,0559728_0_ OEC -5.67786_0+0_ RA -9,_001_6÷00 V

GEOGRAPHIC

X_ 6,856609_+04 YG -1.5120887+0_ ZG -6.9808_81÷03 OXG

ALT 6,7115907+0_ LAT -5,G79707_÷00 LON 5._756362+02 VE

EARTH-MOON PLANE

X_P -b,720_660+0_ YMP 2.1_98582+0_ IMP -1,37186_9÷02 DXMP
RMP 7,0559728+0_ DEMP -1*1159800-01 RAMp 1,6226067+08 VMP

X_E -6.720;66_+0; YME 2.1498582÷0; ZME -1,3718649+02 DXME

PLANETARY COORDINATES

X_ 2.0957280÷05 YM 2._670566+0_ ZM 1.0_8253÷0_ DXM
_ 2,1085562+05 DEN 2.8_02606+00 RAM 6,1798228÷00 LOM

XSUN 6.9958295+06 YSUN -7.259655_÷07 ZSUN -5,1_80590+07 RAS

GEOCENTRIC oSCULATING ELEMENTS

S_A 1,_185879+05 ECC 9.7561880-01

VH -1,_795669÷05 RNMp -6.5969856+01

TA -1,5777G66+02 EA -5*8991_32+0t

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -7.6016731+02 ECCS _,3_0195_÷01

VHS 6,1225517+05 RNMpS -1.762_6_6+02

TAS 7,8250072+01 EAS 1.2_19005+02

GEOCENTRIC UNIT VECTORS

WX 9.96_9275-05 WY -_.7555717-01

_X -5,_717500-01 GY -7.3897751-01

• _÷*** CSM / EARTH REFo /PHASE 21- I_

INC 2.8388105+01 RAN

APMP 2,60_1928+011NMP

HA "1.10810_0+01 SLR

INCS 1.5089;50+02 RANS

APMPS "8.2988853+011NMP_

MAS 1.0596;02÷04 SLRS

WZ 8.797;729-01 PX

GZ -5.950798_-01 SXO

-,202699856q959_721+001

*258290581;68722_0+000

2*67565_8-01

0,00000_0

MEAN-OF-EPOCH 1969 26 OEC. 196_, 22 HRS*'

*129999999999999÷003 HRS. FROM LAUNCH 5 DAYS, 9 HRS*t

pHASE ELAPSED TIME ,21g03056÷06 SECS.

RAGR .5056226501_8685+00!

-8.53087_5÷05 DY 2.6_59886÷03 OZ 1,5015669+03

7.0259112÷03 pTH -7,5295559+_1 AZ 8.21590q_+01

-1.28815_5+04 OYG -2,7;02455+0; DIG 1,5013573÷05

3.0316580+0_ pTE -1,29_9821÷01 AZE -8,838_219+01

5.927_695+03 DYMP -5,7683329+05 DZMP 1,01125N0+01

7.0259115+_3 PTMP -7,5295559÷01AZMP 9.00994_+01

5.927_695+03 DyNE -5,7685529+03 DIME 1.0112500+01

-1.8156101+02 OYM 2.8850296+03 DIM 1.56558_+03
5,1_55965+00 VM 3,2875589+03 ARGM 5,9679715÷00

-8._956_8+01 LoS 2.72_6815+02 DES -2.55_6861÷01

1,2009679+00 APF 1.;576814+02 R_

1.;918958-01 APO 2,8025888÷05 TFP

6,8350955+05 PER 5.7226552+02 MTA

3,_5868_1+05

1.56_586_+02

5.5999999+_2

-1.788446W+02 APFS -9,2511_99+01 RPS 5.2232579÷04

1.793;769÷02 APOS -3o575291;+0_ TFPS 8.62_W131+01

1._31189_+06 pERS 1.5166839+00 MTAS 9.15202_÷01

-.95395961051717605+008

*_9_84096151789250+000

RESTART COORDINATES ( ER AND ER/HR )

RXyZ ,159305_9327116199÷002

RDXYZ -,1_28065_9871671g4+001

-8,5695891-01 PY ;,77_5870-01 PZ

OoOOO0000 SYO 0.0000000 SZO

50 MINS,, 59*695 SECS* G.M,T.

59 HINS*, 59.999 SEcs. G.E*T. RAGR

-.67321105982062262+000

.2855_855288027255+000

Y -3,285373;÷03 Z -2,318_940+05 DX "8.3009233+05 DY 2.87636_;+03 DZ

DEC -2*7605219+00 RA -5.9175569+00 V 8*938_176÷05 pTH -7.2994029+01 AZ

YG -_.7657971+04 ZG -2.318;940+05 DXG "1.9982910+0; DY6 5.8062012+03 DIG

LAT -2*7616_21÷00 LON 2.778_090+02 VE 2,087_511÷0_ pTE -2,_171910+01 AZE

1,1790216+0; IMP -1.0208508+02 OXMP

-1.21_9218-01 RAMP 1.6582;17+02 VMP

1.1790216+04 ZME -1*0208508+02 DXME

GEOCENTRIC

X W,7975197+Og

R W,81W3_17+04

GEOGRAPHIC
XG 6.5602399+03

ALT 4.4699510+0_

EARTH-MOON PLANE

XMP -_._677286+0_ YMP

RMP _.Gl_3_l?+O_ OEMP

XME -_.6677286+04 YME

PLANETARY COORDINATES

XM 2.0B605_8+05 YM

RM 2.11;6175+05 DEM

XSUN 7.2889043+06 ySUN

3*1189317+04 ZM 1.5072;;3+0; DXM

_*0873600÷00 RAM 8,5035099÷00 LOM

-7,2571628+07 ZSUN -5,1_69771+07 RAS

-_.627906fi+03 OZMP

-7,299_029+01AZMP

-_,6279065+05 OZME

7.6_706_3+03 DYMP

8.938_177÷05 PTMP

7.6_706_3+03 DYME

2,67;564?-01

O,O00OO00

,782_15611933_71+002

1,6_81841+03
6,175_6_5+01

1,6_81855+03

-8.6273_15+01

1,_202526+01

9,00859q6_01

1.92025P6+01

"3.3657057+02 DY M 2,8651755+03 DZM 1.5559755+05

2,9026195+02 VM 3.2?77585+05 ARGM 8,601_3_6+0_

-8._26_594+01 LOS 1.974958_+02 DES -2.33385A_+01
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GEOCENTRIC OSCULATING ELEMENTS

SMA 1.4172620+05 ECC 9,7557992-01 INC 2.8388791÷01 RAN

VH -8.7166360+02 RNMP -6.88936A_+01APMp 2.631_698÷0I INMP

TA -1.5157664÷02 EA -4o7403169÷01 MA -6°2557431÷00 SLA

SELENOCENTRIC OSCULATING ELEMENTS

SMAS -4,5162633+02 ECCS 8o810q3DR+Ol INCS 1.5097526÷02 RANS

VHS 7,9432094+03 RNMPS -1,7947142÷02 ApMpS -8,02975n2÷011NMPS

TAS 7,6733206+01 EAS 1,2058716+02 MAS 2,0280278+04 SLRS

GEOCENTRIC UNIT VECTORS

WX 9.9630832-03 WY -4,7534771-01 WZ A.7974160-01 PX

,_X -5,4724984-01 QY -7,3892961-01 QZ -3°9306565-01 SXO

1.2007190+00 APF 1,4576323+02 RP 3,4609665+03

1,4869694-01 APO 2,7999144+05 TFP 1,3645961+02

6,6374129+03 pER 3,7174376+02 MTA 3,5999999+02

-1,7888490+02 APES -R,9264002+01 RPA 3°934085T+04

1,7945049+02 APOS -4,0244110+04 TFPS 9,6032933+01

3,5056365+06 PERS 6,0295739-01MTAS 9,0650293+01

-8,3690999-01 PY 4,7752231-01 P2

0,0000000 SYO O,O000000 SZO

2,6749597-01

O,O0000nO

****** CSM / EAR[H REFo /PHASE 21- 15

MEAN-OF-EPOCH 1969 27 DEC. 1968p 3

T ,13_999999g99999+003 HRS, FROM LAUNCH 5 DAYS_ 14

PHASE ELAPSED TIME ,23703056+06 SECS°

RESTART COORDINATES { ER AND ER/HR )

RXYZ ,45811077229699064+001 ,14_69099364121078+001

RDxYZ -.27_75042695_04820+001 °3384361143688_447+000

GEOCENTRIC

X 1,h777030+0_ Y 4,9899495+03 Z 2,5175320÷03 DX
h 1,67377_9+0_ DEC 8,6507120÷0_ ns 1,7551086+01 V

G_C_,,RApHIC
X; -1,1882235÷04 YG -1,1516372+0_ ZG 2,5175319+03 DXG

_L.T 1,3294077+04 LAT 8,662_622+0_ LON 2,2410419+02 VE

EARIH-MOON PLANE

Y_P -1,6595972+Q4 YMP -2,1735048+0_ 2_P -W°2651665+01DXMP

RAP 1,6737749+04 DFMP -1.4600308-01 RAMp -1,7253R68+02 VMP

X_E -1,6595972+04 yME -2,1735048÷03 ZME -4.2651665÷01DXME

F_LA!_ETARY COORDINATES

x_ 2.0738068+05 YM 3.9640374+04 ZM 1,9663911+04 DXM
,_M 2.1204899+05 DEM 5.5208468+00 RAM 1.0821428+01 LOM

X,J_ 7,5818751+06 YSUN -7,2545722+07 ZSU_I -3,1458526÷07 RAG

GE_C_NTRIC OSCULATING ELEMENTS

S_A 1,_167917÷05 ECC 9,75569n5-01 INC 2,8388592+01 RAN

VH -4,98_7607+02 RNMP -7,1583664+01 APMp 2o65779_3+01 INMP

TA -1,2731994÷0Z EA -2,5318319+01 MA -1.41457;4+00 SLR

SELEt_OCENTF_IC OSCULATING ELEMENTS

S_AS -1.186260_÷02 ECCS 2°3056649÷02 INCS 1,5059967+02 RANS

VH_ 1.1498710÷04 RNMPS 1,7861050+0_ APMpS -P,29597_5÷01 IN_PS

TAS 8.2207315+01 EAR 1.52146_8÷0? MAR 9,5385514+04 SLPS

GEOCE:_TRIC UNIT VECTORS

_x 9.96158Wb-03 _Y -_.7S34470-01 _Z Bo79743_6-01 pX

aX -5._726229-01 QY -7°389p347-01 QZ -3,9305965-01 SXO

HRS*_ 50 MINS,_ 59,695 SECS, G,M,T,

HRS,_ 59 MINS*_ 59,999 SECS, G,E,T, RAGR

,731004P2657465212÷000

,2139752799321_7÷000

-1.5970432+0_ DY 1.9672292+03 D?
1,6139134+N4 pTH -6,2229140+01 AZ

1°0062636+0_ DYG 1,064_236+04 OZG

1,4700457+04 pTE -7,6255262+01 AZE

1°5135746+04 _YMP -R.6017645+03 DZMP

1°613913_+04 PTMP -6°22291q0+01 AZMP

1,51357_6÷_4 qyME -5°6017645÷03 DZME

-4.a97fi772+02 DYH _.A393516+03 _Z_

2.1737453+02 VM 3.2685692+03 ARGM

-8,4033580+_1 LOS 1,2251952+02 DES

1,200_461+_0 APE 1,45762fi3+02 RR

1.4853235-01 APO 2.7989697+05 TFP

6.838148_÷_3 pER 3,715_672+02 MTA

-1,7874020+02 APES -9,2500624+01 Rp%

1,7904796÷02 ApoS -_,7469826+04 T_P_

6.3061514+06 PERS 8.1168593-02 MTAS

-8,_690186-0l PY 4.775_481=01 P?

0._000000 SYO 0.0000000 SZO

,1534468_608R167+003

1.2437751+_3

6°2856496+01

1.2437752+03

-1,0560194+01

3,2660117+01

9,0027976+01

3.2680117+81

1,5432Q67+03

1,1220337+01

-2°3329967+01

3.46135R]+N_

l,36459Qn+OP

3,599990_+02

2,723257_+0_

1.139_452+02

9,0248408+Ol

2.67499_7-01

0.0_00000

****$* CSM / EARTH REF. /PHASE 21- 16

MCAN-OF-EPOCH 1969 27 DEC. 19_ 5 HR_°

T ,136_2171243_762÷003 HRS, FROM LAUNCH 5 DAYS, 16 HRS,

PHASE ELAPSED TIME .2421W873+06 SECS.

RESTART COORDINATES ( ER AN_ ER/HR }

RXYZ -.69883036816714516÷000

RDXYZ -,399W39fiW79W385309+001

GEOCENTRIC

X -2,4067264+03 Y 2,2350671+03

R 3.5083347+03 DEC 2.0577877+01

GEOGRAPHIC

XG 2,5983046+0_ YG -2,0091_52+03 Z8

ALT 6.5833615+01 LAT 2,0702422+01 LON

EARTH-MO_N PLANE

X_P 1.762582G+03 YMP -3.0217233+0_ ZMP

R_P 3.5083348+03 DEMP 7.408R1_7-03 RAMp

X_E 1,7625828+03 YME -3,0217233+03 ZME

PLANETARY COORDINATES

X:_ 2.U69_993+05 YM _,2028634+04 ZM

R_ 2.1221238+05 DEH 5,6688797+00 RAM

XSUN 7,6651619+06 YSUN -7,2538176+07 ZSUN

GEOCENTRIC OSCULATING ELEMENTS

S'4A 1.W55IN44+05 ECC 9.7621985-01 INC

VH -2,1971562+02 RNMP -6.3121565+01ApMp
TA -1°352_639+01 EA -1,4906610+0n MA

SELE_OCE_T_TC OSCULATING ELEMENTS

S_AS -I.94011R7+01ECCS 7,3#4_440+03 INCS

VH5 3._32_057+04 RNMPS 1,7914793+02 APMPS
TAR 4._268516+01 EAR 5,5252_07+01 MAR

GEOCENTRIC UNIT VECTORS

_X 9.2855338-03 _Y -4.7536515-01 WZ

QX -5,_690506-D1 GY -7.3894520-0I QZ

EART_ EtJTRy RANGE AND TOUCH_OWN

ENTRG 1._600000+03 ENTDT 1.4233299-01LATTD

ENTRY TERF'INATION

*69698672695905242+000

-,_205601716fi730734+001

Z 1,2331103+03 DX

RA 1,3711789+02 V

1,2331101+03 DIG

3,22286g2+02 VE

_.5365650-01DXMP

-5°9_62664+01 VMP

4.5365650-01DXUE

, ]6 MINS._ 17.860 SECf.. G.M.T.

, 25 MINS., 18.165 SEC_* G.E.To RAOR

,3_805286896373133÷_0

-*22303554079890676+_01

-2,3218242+04 DY -2,_445921+04 DZ

3,6121495+04 pTH -6,6815550+00 AZ

2.0031172+04 DYG 2,5287087+04 DZG
3.4767187+04 pTE -6.9873469+00 AZE

2.R76_5B9+n4 DYMP

3,61_149fi+PW PT MP

2,6764_89+0_ DyME

2.1846471+04 _ZMP

-6.6815571+00 AFMP

2.1848471÷04 _ZME

2.09621_+04 D_M -5,3291041+N2 OYM 2,8309390+03 DZM

1,1_79844+01 LOM 1*9664887+02 V_ 3,2660460+03 _RG _
-3,1_55251+07 RAS -8,3967697+01 LoS 1,0120113+02 _ES

2,83690_÷01 R_N 1.1188024+00 APF 1.4585916+02 RP

1,7189046+01 IN_P 1*1596_27-01 APO 2.8756063+05 TFP

-3,5612311-02 SLR 6,8382379+03 pER 3,8673164+02 MTA

2,83032_3+01 RA_IS

-4,82253_0+01 INMPS

W,7161514+05 SLPS

8.7973962-01 PX

m3.9351597-01 SXO

1.0910157+01LONTD

8,6295740-01 ApFS

1.6132n16-n1ApoS
1,0_6_597+0g PERS

1,4294270+02 RPS

-1,425_646+_5 TFP5

5°368S898-03 MTAS

-A,3714315-nl PY 4,774Q083-01 P?

o.nooonoo SYO 0°0000000 SZO

3,_33_54Q÷02 AZTD I,1638527+02

,17485096810n_80+0o3

-1°2964281+0_

1,0999952+02

-1°29642_2+04

1,1081142+02

7o2002712+01
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TABLE XIII.- MISSION SHADOW TIMELINE

(a) Earth orbit phase

[Insertion occurs at 0:00:11:19.741]

Enter, g.e.t., Exit, g.e.t.,

Lighting day:hr:min:sec day:hr:min:sec

Earth penumbra

Earth umbra

Earth penumbra

Sunlight

Earth penumbra

Earth umbra

0:00:51:33.8

0:00:51:46.1

0:01:25:32.3

0:01:25:45.0

0:02:19:42.4

0:02:19:54.5

0:00:51:46.1

0:01:25:32.3

0:01:25:45.0

0:02:19:42.4

0:02:19:54.5

(b) Translunar phase

[TLI cutoff occurs at 0:02:55:42.661]

Vehicle is in sunlight throughout translunar phase.
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TABLE XIII.- MISSION SHADOW TIMELINE - Continued

(c) Lunar orbit phase; LOI to circularization burn

LOI ignition occurs at 2:21:07:29.166; cutoff at 2:21:ii:35.001_
circularization burn ignition occurs at 3:01:30:52.789; J
cutoff at 3:01:31:02.510

Enter, g.e.t., Exit, g.e.t.,

Lighting day:hr:min:sec day:hr:min:sec
I

Lunar penumbra

Lunar umbra

Lunar penumbra

Sunlight

Lunar penumbra

Lunar umbra

Lunar penumbra

Sunlight

2:22:13:59.3

2:22:14:12.7

2:23:00:13.9

2:23:00:26.9

3:00:22:31.4

3:00:22:46.7

3:01:08:46.3

3:01:08:59.3

2:22:14:12.7

2:23:00:13.9

2:23:00:26.9

3:00:22:31.4

3:00:22:46.7

3:01:08:46.3

3:01:08:59.3
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TABLE XIII.- MISSION SHADOW TIMELINE - Continued

(d) Lunar orbit phase; circularization burn to TEI

ircularization burn ignition occurs at 3:01:30:52.789; I
cutoff at 3:01:31:02.510; TEI ignition occurs at 3:17:04:01.859

cutoff at 3:17:06:53.160

Enter, g.e.t., Exit, g.e.t.,

Lighting day:hr:min:sec day:hr:min:sec

Lunar penumbra

Lunar umbra

Lunar penumbra

Sunlight

Lunar penumbra

Lunar umbra

Lunar penumbra

Sunlight

3:02:22:45.0

3:02:22:56.1

3:03:08:53.4

3:03:08:56.9

3:04:21:18.1

3:04:21:29.3

3:05:07:25.4

3:05:07:36.4

3:02:22:56.1

3:03:08:53.4

3:03:08:56.9

3:04:21:18.1

3:04:21i29.3

3:05:07:25.4

3:05:07:36.4

3:06:19:53.6

Lunar penumbra

Lunar umbra

Lunar penumbra

3:06:19:53.6

3:06:20:02.3

3:07:05:59.0

3:06:20:02.3

3:07:05:59.0

3:07:06:10.4

Sunlight

Lunar penumbra

Lunar umbra

Lunar penumbra

Sunlight

Lunar penumbra

Lunar umbra

Lunar penumbra

3:07:06:10.4

3:08:18:32.4

3:08:18:43.8

3:09:04:38.7

3:09:04:47.4

3:10:17:06.1

3:10:17:17.0

3:11:03:13.3

3:08:18:32.4

3:08:18:43.8

3:09:04:38.7

3:09:04:47.4

3:10:17:06.1

3:10:17:17.0

3:11:03:13.3

3:11:03:24.5
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TABLE XIII.- MISSION SHADOW TIMELINE - Concluded

(d) Lunar orbit phase; circularization burn to TEI- Concluded

Icr rtonntoosa00 1cutoff at 3:01:31:02.510; TEl ignition occurs at

3:17:04:01_855; cutoff at 3:17:06:53.160

Enter, g.e.t.,

Lighting day :hr :min: sec

Sunlight

Lunar penumbra

Lunar umbra

Lunar penumbra

Sunlight

Lunar penumbra

Lunar umbra

Lunar penumbra

Sunlight

Lunar penumbra

Lunar umbra

Lunar penumbra

Su nl ight

3:11:03:24.5

3:12:15:37.2

3:12:15:51.4

3:13:01:46.5

3:13:01:57.7

3:14:14:19.6

3:14:14:30.9

3:15:00:25.9

3:15:00:40.9

3:16:12:54.5

3:16:13:05.2

3:16:59:00.8

3:16:59:12.1

Exit, g.e.t.,

day:hr:min:sec

3:12:15:37.2

3:12:15:51.4

3:13:01:46.5

3:13:01:57.7

3:14:14:19.6

3:14:14:30.9

3:15:00:25.9

3:15:00:40.9

3:16:12:54.5

3:16:13:05.2

3:16:59:00.8

3:16:59:12.1

(e) Transearth phase

!TEI ignition occurs at 3:17:04:01.855; cutoff at

Entry interface occurs at 7:03:05:31.682

3:17:06:53.160

Earth penumbra

Earth umbra

7:02:40:25.2

7:02:40:40.2

7:02:40:40.2

mm


